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This is CONTINENTAL’S new 


dedicated to the production of 


The product of the handsome building pictured here will be more rapid improvement 


of cans and packaging methods, for the immediate benefit of Continental customers. 


This is the new multi-million-dollar research and development center of Con- 
tinental’s Metal Division, located in Chicago. It brings together under one roof 265 
creative-minded scientists and engineers. With as many more technicians and 
assistants, they function as a closely knit team—in developing better materials, 


processes and machines—and in taking a fresh, new look at package design. 


At their disposal are the most modern chemical, physical and engineering 
laboratories. Also contained in the 260,000 square feet of the center are complete 
pilot-plant facilities for checking out any individual proposal against considerations 


of cost, adaptability to present equipment, and good production practices. 


Backing up the new center are other Metal Division laboratories at New York 
and Hayward, Calif., the Central Research and Development Division facilities in 
Chicago, which handle long-range experimental work, and 18 field laboratories 


across the nation. 
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research and development center 


better cans and packaging methods 


To our friends in the 


PETROLEUM INDUSTRY... 
our doors and facilities are 


always open to you 


New developments in petroleum containers will come from Continental faster than 
ever, now that our new Metal Division research and development center is working 
for you. Look for more new ideas like our Perma-Lining for steel containers. This 
durable lining is hot-sprayed and fast-baked right in the finished container . . . covers 


every square-inch of inside surface evenly, including the seams. 


CONTINENTAL E CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 





i WV. M. MURRAY, President, NLGI 


MOMENTUM 


Some of us have studied the National Petroleum News forecast 


in the mid-May issue “Factbook.” It is worth reading and offers 


a valuable reference tool. Although there are practically no 
data on lubricating greases, the forecast is for the next ten 


years to be of good business for the oil industry. 


| believe that lubricating greases will follow the anticipated 

general improvement expressed “up 47% by 1966.” Lubricat- 

ing oil increase, while substantial, is expected to be smaller 

because some of its possible gains due to increased vehicle count will be offset 
by fewer consumed quarts per unit. Industrial gains should be large. | think that 
grease reducing devices and methods need not be nearly so volume restricting 


as those elements affecting motor oils. 


Lubricating grease doesn’t sell itself—its qualifications for superior and safe lu- 
brication do make the job easier for us. To expand usage and to maintain ratio 
we must work as an industry at selling and application as well as we work in re- 
search and production. NLGI is in working clothes at all times. Visible progress 
lies in the Institute’s SPOKESMAN and in film, program, technical and member- 
ship benefit planning. 


Tom Miller has tabulated replies to the recent SPOKESMAN questionnaire—33% 
responded with recommendations and comments. Our readers show greatest in- 
terest in technical information, closely followed by new products and patents ar- 
ticles. And here’s the good news for sales, the revenue producers — most of the 
readers favor marketing articles. My old colleague Dayton P. Clark, present chair- 
man of the committee responsible for marketing items is known for successful ef- 
fort. The future for marketing features is most promising. Pass along more am- 


munition. 
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‘I‘here’s only ONE Leader 


AND IN THE INDEPENDENT 
LUBRICANT MANUFACTURING 
INDUSTRY IT’S SOUTHWEST, 
THE HOUSE OF 
See” GREASE 


Has an outstanding and a fully developed, successful grease 
sales promotional plan... 


lOA [LD -A: MATIC Program featuring: 


|[OAD-A:-MATIC TuBEs — fill with any grease — 
clean — fool proof. 


SUPERIOR [OAD -A:-MATIC GUN —None better — 
none cheaper. 


STAR [OAD-A:’-MATIC FILLER — Built right, priced 
right. 














Is the manufacturer of our industry's most complete gear lubri- 
cant line-up to include... 


e Multi-Duty SCL e@ MiL-L-2105 (all colors) 
e lead Soap — Active Sulphur e lead Base E. P. 
e All Types of Conventional Multi-Purpose Gear Lubes 


is the first approved Independent Manufacturer of the all new, 
greatly improved MIL-G-10924 Amendment 3 Lubricant, 
proclaimed the most comprehensive lubricant specification 

ever developed by the U. S$. Government... 

Our 5542A MIL-CAL Lubricant has been given approval M-7414. 


Modern facilities, located in the approximate center of the United States, permits the manutac- 
ture and shipment of modern lubricants at moderate delivered prices throughout the world 


WIRE, WRITE OR TELEPHONE FOR SAMPLES AND FURTHER INFORMATION 
SPECIALIZING IN THE CUSTOM MANUFACTURE OF PETROLEUM LUBRICATING GREASES AND SPECIALTIES 


SOUTHWEST GREASE & OIL co., INC. 


ee ee m § 3 YF ae ee ee oe ee KANSAS 





Perhaps it was clean by old standards, but with today’s knowledge 


of contaminants, the statement is jest. Today complete purity could be more 
accurately stated “‘clean as a Metasap® Stearate” ...a fact that brings you many 


advantages in grease formulation and dependable performance. 


Many types of Metasap stearates are available. One Metasap base 
supplies you with a high gel type grease—another a medium gel when smoothness is 
your prime consideration. Still another produces the semi-fluid, adhesive type 
known as castor machine oil. And that’s only the start of the 


cost-saving Metasap stearates. 


For free samples, comprehensive information and advice from our 


research and technical staff, please write. 


V7 METASAP CHEMICAL COMPANY 


HARRISON, NEW JERSEY + Chicago, Ill. * Boston, Mass. 


Cedartown, Ga. + Richmond, Calif. 
Subsidiary’ 
the cleanest stearates made ~*~” 








Just as alert police officers guard the safety and well-being of your 
community —J&L Steel Containers protect your products by providing 


yA 
FY, dependable packaging that assures safety in transportation and storage. 
< 4 Their precise fabrication assures accuracy in all fittings and closures. 
/ 7 / A J 

C/N 


KJ 


&L drums and pails are chemically cleaned and dried by the JaLizing 
; process. This assures a clean and dry, rust-inhibiting surface and increases 
the adherence and durability of decoration and interior lining 
Special protective interior linings are available to provide the best possible 
packaging for your products. 
Jal-Coat, J&L’s lithographing process, applies your trademark and sales 
message to the finished container . . . no side seam touch-up is ever required 


Plants located at Atlanta, Ga.; Bayonne, N. J.; Cleveland, Ohio; Kansas City, Kansas; 
Lancaster, Pa.; New Orleans, La.; Philadelphia, Pa.; Port Arthur, Texas; and Toledo, Ohio. 


Jal-Coat, JAL's exclusive color 
lithographing process, adds sales 
appeal to your products 





CONTAINER DIVISION 


YORK 17 N vy 





405 LEXINGTON AVE NEW 
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ABOUT THE COVER 


SUMMEeERTIME—the nation looks to vacation travel... and this summer 


promises an increase in vacation motorists far outnumbering any previous 
year. Recent sury eys show the trend in this summer’s travel fleet moving 
in staggering numbers aw ay from scenic drives and mountainous routes to 
the wide and speedy express highways —the fastest way to their des- 
tination. Last October NLGI'S annual meeting kickoff speaker, Major 
General F. D. Merrill, stated that “the cost of good highways is less than 
the penalty for not having them . . . extreme high costs of our present 
inadequacies are staggering.” See page 9 for more about the continuous 
progress being made in the direction of the General's plea, “The U. S. 
Needs Highways for Survival.” 
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U. S. Highways Will Grow, as Former NLGI Keynote Speaker Predicted 


N THE NEXT thirteen years about 50 billion dollars will title and text—as commissioner of highways and public 


be spent on highways—General Merrill's dream is works in New Hampshire, Cseneral Merrill worked long 
being realized and hard for 


increased road construction until his death 
The late Major General Frank D. Merriil stated the in January, this yeas 

need for more and better roads to NiLGUers last fall, 

when he was the keynote speaker at the Instirute’s 23rd 

Annual Meeting in Chic ago. “The United States Needs 

Highways for Survival” was the retired army officer's 


Now, the recently passed Kederal Highway Act of 
1956 will mean the eventual construction of a network of 
superhighways connecting the larger cities of the U. S., 
over a network covering some 40,000 miles—nine of these 
superhighway’ will run north and south, four more will 
vo across the country, By the late 1960's, the program 
should be largely completed , 


Because of the millions of automobiles now on the 





streets and in view of prospective units in till more mil 
lions to come, vehicle population will increase and the 
; j B number of miles traveled will grow. But a growing high 
way system will boost the economy, and projec ted fig 
ures for a gross national product of 535 billion by 1965 
may be realized. “The traffic counters the highway en 
gineer places on the highway are an accurate index not 
y only of traffic but prosperity,” said General Merrill to 
The late Ss. the assembly of NUGI members last October 
Major General 
Frank D. Merrill 


Ir will be several years before motorists can see much 
change in highways, but in ten years from now most of 
the superhighways the General spoke for will be in use 
for private and public transportation 








NLGI SYMPOSIUM 


I1!—Practical Application of 


Rheological Constants 


By L. C. ROTTER 
Lincoln Engineering Company 


St. Louis, Missouri 


N THE EARLY DAYS of the Lubrication Industry, 
} our main objective, as manufacturers of lubricating 
a equipment, was to produce a pump that would pump 
just that and nothing more. Back then, even as today, 
our main purpose was to please the customer, although in 
those days we didn’t have present day problems. The 
lubricant was lighter and the equipment was portable. No 
piping problems encountered. 

We still strive to please our customers. But they, like 
us, realize the Lubrication Industry has not been at a 
standstill. New and better lubricants have been developed 
and we constantly endeavor to improve our equipment 
to keep pace with these developments and customer re- 
quirements. 

Our methods of approach today are more precise than 
formerly. For one thing, we value a close association with 
lubricant manufacturers so that our respective lines of 
endeavor will not be at cross purposes. Another reason 
being to keep up-to-date on performance characteristics 
of our products. We believe in the old saying—“One test 
is worth a thousand expert opinions.” Today, equipment 
is tested and a practical prediction can be made just how 
well it will perform. 

By laboratory tests, graphs have been developed relat 
ing equipment output with oil viscosity. These charts, 
based on various pumping equipment and several typical 
installations, make it possible to predict the amount of oil 
dispensed. The average service station includes approxi- 
mately 30 feet of %” O.D. tubing and 20 feet of 4” LD. 
hose. These charts permit making a fair estimate of what 
output can be expected from industrial installations where 
lengths and diameter of supply lines vary. 


Viscosity Eliminates Some Problems 


The use of viscosity eliminates the temperature prob- 
lem many times encountered. Charts are available that 
give viscosity of S.A.F. Grades at various temperatures. 
All that is necessary is to have the viscosity of the oil at 
the temperature being pumped. 

[his is history, and in many cases has been of value. 
Right now our thinking is toward devising a scheme for 
greases which will perform for all practical purposes as 
well as the Oil Viscosity-Output Charts have done. 

But there are no $.A.E. numbers for grease. We recall, 
only too well, our attempts to make sense out of the 
terms “soft,” “medium” and “heavy” as applied to greases. 
We found, even within our own organization, that no 
two individuals are in exact agreement as to what consti- 
tutes, say, a “medium” grease. 

Naturally, this type of confusion led to occasional mis- 
applications. But, what is more important, this lack of 
meaningful terms has led to misunderstanding. The 
NLGI tentative method of testing pumpability is lim- 
ited to the range of minimum output requirement of 
oz. of grease per minute. This is a step forward, but what 
about the other many requirements in the market we 
service? 

A common language for greases, such as we have for 
oils, S.A.E. numbers and viscosity, could be the answer 

Equipment manufacturers know lubricating equipment 

and, incidentally, are equipped to test dispensing equip- 
ment, but not lubricants—but the field of rheological de- 
velopment is just a little out of our range of activities. 
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We do endeavor to keep tab on developments. When 
worked penetration tests were established and NLGI 
Grades assigned, we endeavored to find pattern for 
matching the greases to the pumps. The results were dis 
appointing. It didn’t take us long to find out that a pump 
is not a Penetrometer. It may surprise you as much as it 
did us to know that a No. 2 grease sometimes pumps bet- 
ter than a No. | grease. Even worse than that is the effect 
of temperature, for the NLGI grade number just does not 
forewarn that one grease may change consistency very 
little with temperature while another will change se- 
verely. 


All of this was quite discouraging, but we had to con- 
tinue to see what could be done from a practical angle 
when greases were dispensed. Grease is the only practical 
lubricant in many cases. Around this time Centralized 
Lubrication began to mushroom. The benefits of Cen- 
tralized Lubrication both for Automotive and Industrial 
use are manyfold, but there are just a lot of installations 
of Centralized Lubrication where greases are the desir- 
able lubricants. 


Attempt to Develop Tester 


We are not experts in flow properties, but even so we 
decided to try to develop a test, and perhaps a testing 
instrument, that would predict grease performance in 
Centralized Systems. In a Centralized System we have 
problems of the grease, time, diameter and length of sup 
ply lines, and measuring units that are involved. Our rea 
soning was along these lines: Since the pump pushes 
grease through a certain length of piping and squirts it 
out an orifice, why not build a rig that would do the same 
thing? plug a gage in it and go by the gage re; ading un 
der fixed set circumstances. We now realize that we were 
tinkering with the principle of the pressure viscometer, 
although we didn’t know it at the time. Incidentally, a 
lubric ating pump is merely a form of pressure viscometer, 
or vice versa; perhaps that is why our instrument was, 
In its OWN Way, a SUCCESS. 


After a lot of trial and error work, we came up with 


this gadget. A 25 foot coil of copper tubing with a valve 
and a grease fitting on one end—try to picture this in 
your mind, if you will—a valve and a grease fitting on 
one end, and a valve and gage on the other end. The 
tubing is charged with grease to be tested until the gage 
reads 1800 pounds. With valve open, grease can be pushed 
through the tubing, eliminating any entrapped air. Pres 
sure to be built up after closing valve on outlet end. 
With pressure reading of 1800 pounds on gage, valve at 
opposite end of tubing is opened quickly and the grease 
allow Les to vent for half a minute, timed by a stopwatch. 
Ihe gage reading at the end of the half minute is what 
we go bv. 

You « an see that it is a very simple tester, but we make 
no apologies for it. No doubt it is a scientific instrument 
of a sort. Perhaps it even has a fancy mathematical equa 
tion which precisely describes its behavior, but happily 
it does give us a good idea of just what a grease will do 

a Centralized System. It is not perfect: for one thing 
ch reproducability is poor. But when we began having 
the same operator run all tests, the reproducability im 
prov ed. No doubt the human element, along with experi 
ence, 1S Important in tS use. 
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Along with the instrument readings, we have a chart 
which ties in with the meter reading, specifying the 
length of supply lines permissible of a certain size. We 
made comparison with actual installations. The test must 
be made at the temperature of the proposed installation. 
We use a walk-in cooler for running our tests and are 
able to obtain a temperature range of from close to zero 
up to room temperature. 

If a customer comes to us with a certain grease and 
wants to know if it will be OK to use this grease in one 
of our systems he has in his plant, all we have to do ts 
run a test and compare the reading with our chart, and 
we can give a definite “yes” or “no” answer. We must 
know diameter and length of supply lines in installation 
involved. This likewise permits us to determine if cer 
tain greases will work in proposed installations; in fact it 
permits us to recommend proper supply line sizes, thus 
permitting use of grease that has been recommended, It is 
practical and has saved us many difficulties, and still 
quires only | pound of grease to get a “yes” or “no” 
answer. 

We are not satisfied. This tool does not have the flex 
ibility and precision of our oil viscosity-output charts. 
Now that apparent viscosity has come into the picture, 
we have great hopes for this property as being the com 
mon language for the entire lubrication field that we have 
been seeking. We believe that knowing the apparent vis 
cosity of a grease at the temperature that it will be used 
will eliminate many problems now encountered, But the 
very newness of the apparent viscosity con ept is one of 
its biggest drawbacks. We ask ourselves, “How long will 
it be before this common language is used in the Industry 
and is understood as viscosity is when pertaining to oil?” 
The NLGI work on the “tentative method” on pump 
ability is a step in the right direction and we, as equip 
ment manufacturers, hope that NILGI will follow up 
on missionary work in making apparent viscosity known, 
accepted, and appree iated by the lubrication industry 





PREDICTING 
PRESSURE 


In Grease Distribution Equipment 


By E. F. KOENIG—E. M. JOHNSON—E. A. BANIAK 


INTRODUCTION 


Since the introduction of centralized lubrication sys 
tems for grease lubrication of industrial machinery more 
than twenty years ago, the problem has arisen many tines 
is to the proper grease consistency and the diameter 
tubing necessary for most satisfactory operation of these 
systems at a particular temperature and flow rate. Even 
though the importance of centralized systems to indus 
try has been realized, very little expernnental work has 
been done to determine their optimum performance 

In the past.two decades, centralized lubrication systems 
have become one of the most portant pieces of auxil 
lary equipment in large machinery installations, particu 
larly in steel mills where there are a large number of 
moving parts which require a spec ified amount of lubri 
cant at frequent intervals. As an aid to safety, centralized 
lubrication systems provide lubrication automatically to 
high or dangerous places, to nearly inaccessible points 
near moving parts, and to machinery in locations where 
atmospheric conditions are unhealthy. Thus, lubrication 
personnel are spared a tremendous amount of risk to in 
jury. Also, centralized systems eliminate the possibility 
of: certain points in isolated locations being overlooked, 
and also prevent harmful overlubrication, 

\t the present time, centralized lubrication systems are 
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used almost universally in industry. However, very little 
experimental work has been done to determine optimum 
system operation. If the pressure drop through various 
lines and fittings could be determined at various tempera 
tures and flow rates, then a suitable lubricant could be 
selected to meet the requirements of a particular set of 
conditions, i.¢., temperature and flow rate. To conduct 
such large scale pumping tests at various conditions for 
each lubricant is a time-consuming and expensive prop 
osition. It would, therefore, be very valuable if some 
standard laboratory apparatus that would correlate with 
the pumping test could be used. Since the pressure vis 
cosimeter measures apparent viscosity and is very similar 
in principle of operation to a centralized lubrication sys- 
tem, it was selected to investigate the possibility of a 
correlation between it and centralized lubrication system 
operation, The results obtained from this investigation 
were quite fruitful in terms of nomographic correlation 
and are presented herewith. 

Before entering a discussion of the work: however, a 
brief discussion of viscosity is in order. Viscosity may be 
defined as that property of a fluid which causes resistance 
to flow or internal friction. The viscosity coefficient of a 
fluid may be defined as the ratio between the shearing 
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stress acting on a unit volume within the fluid and the 
corresponding rate of shear. When the value of this ratio 
changes with the shearing stress, the fluid is described a 
showing non-Newtonian flow. Greases are known to es 
non-Newtonian and, since their viscosity changes with 
the rate of shear, they possess no true \ ISCOSITY coefh- 
cient. For materials which behave in this manner, the 
" N, is now generally applied 
to the ratio of the shear stress to the rate of shear 


term “apparent viscosity, 


[his characteristic of a grease, apparent viscosity, can 
be readily obtained by use of a pressure viscosimeter 





Figure 1. Pressure Viscosimeter Apparatus 


which is standard equipment in many laboratories and is 
relatively inexpensive to operate. 


EXPERIMENTAL WORK 
A. Apparatus 

1. Pressure Viscosimetei 

[he pressure viscosimeter apparatus w hich was used to 
determine the apparent viscosity of the test greases at 
various shear rates and temperatures 1s shown in | igure 1. 
The entire apparatus was enclosed in an insulated box 
whose inside air temperature could be closely controlled 
at any desired level between 100°R. and +125°F. The 
drive motor and speed reducer, A, were connected to the 
hydraulic oil pump, B, which was fed from the oil reser 
voir, C. With the pressure relief valve, E, closed, the 
pump supplied hydraulic pressure to the upper side of a 
piston in the cy linder, F, which in turn forced the grease 
below the piston in the cy linder, through the capillary, H 
[he grease temperature was me sured by a thermoc ouple, 
G. Additional « apillaries of various shear rates are shown 
in the rack, D 


) 


2. Centralized Lubrication System 
\ mock setup of a centralized lubrication system used 
The grease cy linder, A, 
inch diameter cop 


in this work is shown in Figure 2 
is shown connected to 25 feet of 
per tubing. The pressure gage , B, recorded the pressure 


of the grease just as it left the cylinder. The grease was 


caught in the container, C, and the flow duration was 
timed with a stop wat h to determine the flow rate. The 
pump, not shown in Figure 2, which supplied the hy 


draulic pressure to the grease cylinder was driven by a 


variable speed transmussion, which in turn was connected 
to a 1725 RPM, 

lo obtain representative coverage of tubing sizes 
leneths and fittings, 4, % and 
50, 25 and § foot lengths were used in this work as well 


horsepower motor 


inch copper tubing of 


JULY, 1956 


as 5 foot lengths with 3 ells and § foot lengths with 3 
tees. Also, with the '%4 inch tubing a Prabon header 
block was tested ¢ 
B. Procedure 
kor tests in the mock centralized lubrication system, 
the yreases were pumped through the various lengths of 


— 


; 


“4, %® and 


’ 


inch copper tubing at 77°, 50° and 32°] 
Lo keep the time crs. pha as low as possible, some of the 
greases were pumped a t only one temperature through 
one set of copper ing However, the greases which 
were not pumped a all temperatures were pumped 
specific temperatures po through specific sets of tubing 
chosen tO give ovel all represent; itive results for the group 
of greases tested. Also, all the greases were pumped 
through a four-section Trabon header block connected 
to the hydraulically-operated grease cylinder by five feet 
of '4 inch diameter copper tubing 


Ihe grease in the cylinder and the particular set of 
copper tubing being used for evaluating that grease were 
placed in the cold box, brought to the test temperature 


Figure 2. Mock set-up, centralized lubrication system 


and allowed to soak at that temperature for four hours 
before being pumped to insure a uniform temperature 
throughout the grease. 

At cach flow rate, the grease was allowed to pump for 
approximately five minutes before any data were ob 
tained order to permit the pressure to become stabil 
ized 

Ihe data obtained were the various flow rates and 
then corresponding pressures at each te nperature I he 
flow rate was determined by catching and weighing the 


grease pumped during a timed interval 

Ihe words pressure and — drop have been used 
interchangealy lv; however, both are used to indicate the 
amount of pressure required to pump the grease through 


a particular length of tubing. Since the en 1 of the tubing 
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discharged at atmospheric pressure, the total pressure 
observed at the entrance of the tubing was actually the 
pressure drop 

[he standard ASTM procedure was used on the pres 
uure viscosimeter for determining the apparent viscosity 
of the greases, with the exception of running it at the 
three previously noted temperatures, 77 K., 5O°K. and 
32°45 

C. Products Used 

I ypu al tests on the lubricants which are pertinent to 

the work covered by this investigation are given in Table 


1, These 


representative coverage of centralized lubrication system 


vere selected as products which would give 


appli ations from the standpoint of NLGI grade, soap 


type and concentration and mineral oil ty pe and viscosity 


D. Data and Results 
|. Pressure Viscosimetes 


Ihe data obtained on the pressure viscosimeter using 
standard methods, at temperatures of 77°, 50 and 3 T 
ire Shown in Figures 3, 4, and § 


Krom the curves shown in higures 3*) 4 and §, it may 
be noted that the seven greases can be generally grouped 
into two classes according to the slopes of their viscosity 
versus shear rate curves. The curves for greases C, D and 
I. have a relatively flat slope, denoting a relatively small 
apparent: viscosity drop with increasing shear rates. [he 
curves for the remaining four greases have decidedly 


* The apparent viscosity curve for grease Gi at 77°1 vas not ob 


tain d 


FIGURE 3 
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FIGURE 4 


steeper slopes, indicating that increasing shear rates have 


a greater effect upon reducing their apparent viscosities. 


gv 
These differences in the rate of change of apparent 
viscosity with shear rate may account for some of the 
deviations encountered in the construction of predicated 


pressure drop nomographs as will be discussed later 


The foregoing data will be referred to later under the 
discussion of the results of the mock centralized lubrica- 
tion systems with respect to the correlation of apparent 
viscosity with pressure drops. 


) 


Centralized Lubrication System, Mock Setup 

a. Preliminary Calibrations. Prior to making actual 
pumping tests on the greases, the copper tubing effective 
diameters were calculated by using Poiseuille’s equation 
and flow data obtained with a heavy straight mineral oil 
of known viscosity. From this work it was found that 
the effective inside diameters of the 4, % and % inch 
tubings were 0.183, 0.303 and 0.415 inch, respectively. 
\lso performed were the calculations for the shear stress 
and shear rate constants which were used in determining 
the theoretical pressure drops. These values differ, of 
course, for each size of tubing. The constants were de 
rived as follows from Poiseuille’s general equation for 
the flow of Newtonian fluids, except that the apparent 
viscosity, N, was used instead of the absolute viscosity. 


NX T Pr 


8L.v/t R Shear rate 


S Shear stress 


where N 
P pressure dynes /cm* 


apparent viscosity in poses 


r—radius of tubing cm 


L.—length of tubing cm 
v /t--flow rate cc/sec. 


Also S=Pr=C, P where C,=shear stress constant 
2 3 
And R=4 v/t=C, V where C,=shear rate constant 
nr | 
In calibrating the copper tubing diameters, a highly 
filtered and dewaxed straight mineral oil with a viscosity 
of 8000 SUS at 100°F. was employed. The foregoing 


equation was also used, but the absolute viscosity of the 
oil, r, was substituted for the apparent viscosity, N. 


hb. Flow Rate Versus Shear Rate. The pumping tests 


FIGURE 5 
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were conducted at flow rates from 15 to 120 grams per 
minute. By means of a variable speed transmission con- 
nected to the pump, the greases could be pumped at ar any 
flow rate desired. For this work, four nominal flow rates 
15, 30, 60 and 120 grams per minute, were used for all 
the greases tested. | ‘hese flow rates were chosen as being 
representative of the range encountered in multiple point 
centralized lubrication systems during the pumping cyc le. 


The shear rate, which was necessary for determining 


the apparent viscosity, was different for each flow rate 
as well as for tubing of different diameters. Therefore, to 


facilitate obtaining the shear rate, nomographs for the 


14,, %, and Y% inch diameter tubings were made, see 
Figure 6, covering flow rates from zero to 160 grams per 
minute. The shear rates shown on Figure 6 for the various 
flow rates were calculated using the effective diameter of 
the copper tubing as determined previously by calibra 
tion. Using this diameter should give the precise effective 
shear rate of the grease as it was being pumped through 
the tubing. To use the charts on Figure 6 fora given size 
tube, merely requires the selection of a flow rate on the 
right-hand scale and reading the corresponding shear rate 
on the left-hand scale. 
100 g 
1 


; Inch tubing, 37.3 sec for 


Io illustrate, for a flow rate of 
rams per minute the shear rate would be 168 sec. 


for , 


, inch tubing and 14.6 
sec.' for % inch tubing. From these scales it was also 


possible to determine the shear rate for a flow rate higher 


than 160 grams per minute or at any flow rate when a 
nomograph was not available by multiplying the flow 


rate by 1.684 for 4 inch tubing, 0.373 for 
and 0.1454 for 4) inch tubing. 


i 


. inch tubing 


Pressure Drop Through Copper 
early part of this work, it was found that the pressure 
drop through three ells or three tees of any diameter was 


Tubing. During the 


approximately equivalent to the pressure drop through 
one foot of tubing of the same diameter. Therefore, in 
calculating the pressure drop per foot for the five feet of 
tubing plus three ells, or for the five feet of tubing plus 


three tees, they were considered as six feet of tubing 


From the pressure and flow rate data in the mock lubri 
cation system, the calculated apparent viscosity and 
actual shear rate were calculated. Using this actual shear 
rate, the theoretical apparent viscosity for the particular 
grease was obtained from the pressure viscosimeter curves 
of apparent viscosity versus shear rate shown on higures 


3, 4, and 5. The 


only for comparison with the pressure viscosimetel ap 


calculated apparent viscosity was used 
parent viscosity, shown in k igures 3, 4 and { sing the 
pressure viscosimeter apparent: viscosity, the theoretical 
pressure required to pump the grease at each flow rate 
and the theoretical pressure drop per foot of tubing was 
alculated. This was compared with the actual observed 
pressure requirement and actual observed pressure drop 
per foot of tubing. Typi al data are shown on ‘Table II 
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inal pre ure drop consisted primary three steps 
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1. Plotting curves of flow rate versu pressure drop pe 
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parent VISCOSITY 
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( flow 
vere plotted for each of the grease 
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both actual and theoretical pressure drops per foot were 
plotted; however, only the data from the actual pressure 
drop curves were used for the nomographs. ‘I hese curves 
were plotted on semilog graph paper with the flow rate 
on the log scale and the pressure drop per foot on the 


linear scale. A sample of this is shown as Figure 


Using the above group of curves, six additional curves 
were plotted of pressure drop per foot versus apparent 
10, 20, $0, 70 and 


a. 4 
Fach of these curves incor 


viscosity at constant flow rates of 
100 grams per minute flow. 
porated data obtained at three temperatures, namely, 

50 b., which gave a wide range of apparent vis 
values. plotted on lo 
paper cover of values encoun 
tered for both the and the 


drop Plotting the data in this manner was also advan 


) 


and 32 


Cosirty I hese curves were v log 


ot: iph to the wide range 


apparent viscosity pressure 
tageous in that the points would theoretically fall on a 
str: vght 


straight line as expected. 


line. The theoretical pressure drops fell on a 
Also. for 


actual pressure drops fell on a 


flow rates above 35 


grams per minute, the 


raight line; however, for flow rates of 35 grams per 


minute or less the actual pressure drops fell on a straight 
line only down to about p.S.1., at hich point the curve 
and tended 


come asymptotic to the apparent Viscosity axis. I xamples 


began to turn vertically downward to be 


of the curves for the 
the 10, and 100 ¢ 
10) 


inch diameter copper tubing for 
35 min. flow rates are shown as Figures 
of individual 


points from the plotted curve was approximately five per 


As the maximum deviation 
cent, the resulting accuracy of the nomograph is approx! 
mately plus or minus five per cent 


The graphical solution for constructing the nomo 
graphs was obtained directly from the curves of pressure 
drop per foot versus apparent: viscosity described above. 
inch tubing, suitable 
and 


cales. 


In preparation of kigure 11 for 
first Constructed for apparent viscosity 
I hese logarithmic 


scales were 


flow rate were, of necessity, 


Once 
termine the location and unit size of the pressure drop 


these were established, became necessary to de 


scale. This was done by starting with the previously dis 
cussed curve for 10 gras pel muniute Constant flow rate, 
kigure &, and selec ting apparent viscositics Cor responding 
Using data, 
11 between 10 grams 


tO Various pressure drops pel foot. these 


straight lines were drawn on Figure 
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BETTER 
PRODUCTS... 


CHNTURY BRAND Fatty Acids 


You, as a user of fatty acids, can now insist 
on a uniform product, particularly adapted 
to your needs. The makers of Harchem 
CENTURY BRAND Fatty Acids recog- 
nize the need for products which are uni- 
form and produce Harchem fatty acids by 
modern methods that assure continuing de- 
liveries of products that are standardized 
as to purity and quality. 


CENTURY BRAND, one of the oldest 
names in fatty acids, provides the key to 
uniform quality in your products. By repu- 
tation the makers of Harchem CENTURY 
BRAND Fatty Acids have a genuine inter- 
est in the needs and wants of their cus- 
tomers. Try Harchem Fatty Acids in your 
process. Tell us of your problem and ask 
for a free sample. 


_HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
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CENTURY BRAND 


(SUCCESSOR TC}: W.C. HARDESTY CO., INC.) 
25 MAIN STREET BELLEVILLE 9, NEW JERSEY 
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tite procedure Na 
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the 20, 35, 50, 70 


rate and the appropriate apparent viscosities 
followed 
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using 
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and flow 
repre cnting a 4 p-! 
did all 
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all the 
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intersection dete! 
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linn 

I hese 


and location of t 


pomt, a the representing 5, 10, 


pont of 
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mined the size he pressure drop scale 


his Sain procedure was also used for constructing 


nomographs for % mech and % inch diameter copper 


tubing 
| 


I hese nomographs are shown as Figures 12 and 
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foot mia 


at \ OVWNO”U) apl ‘ 


centralized 


lo find the pressure drop 
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per lubrication system 


nomograph if is necessary to know the diamete! 


parent viscosity for the product involved 
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FIGURE 11 


Io illustrate the use of one of these nomographs, sup 


parse that it is desired to obtain the pressure drop per foot 
of vrease A in a system using inch diameter tubing at 


and 77°} 


ino the chart on Figure 6 for 


i flow rate of SO grams per minute ambient 


temperature inch 


tubing, it is found that the shear rate is 7.2 sec 


Krom 
the apparent viscosity curves on kigure 3, the apparent 


\ is 


next to the predicted pressure drop nomograph for 


viscosity for grease 560 poises at 2 sec Csoimng 


inch tubing, Kigure Il, it is seen that for an apparent 
viscosity of 560 poses and a flow rate of 50 grams per 
munute, the pre sure drop per foot 1s 5.6 p-s l, illustrated 
by broken line 

In practice, there are very few systems which use only 
one size tubing. Since the pressure drop would be dif 
ferent for each size tubing, it would be necessary to de 
termine the pressure drop for each size separately. Ihe 
pressure drops could be combined to determine the total 


pressure drop of the system 


) 


\s a further example, the broken lines on Figures 12 


and 13 show. the predicted pressure drop per foot for 


PREDICTED PRESSURE DROP PER FOOT FOR 3/8" DIA COPPER TUBING 


vs 
APPARENT VISCOSITY AND FLOW RATE 


f 
a) 
: 
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FIGURE 


Aa] °F. 


through % 


yrease ata flow rate of 50 grains per minute 


and % inch diameter copper tubing, re 
spectively. 

d. Pressure Drops Through Trabon Header Blocks. In 
order to determine the total pressure drop of a system, it 
is also necessary to know the pressure drop through 
the header blocks as well as the pressure drop through 
the lines. Therefore, several tests on various arrangements 
of Trabon header blocks were made. 

The 
was conducted consisted of four distributing blocks, 
20-S 


Ihe block numbers designate the amount of lubricant 


frabon header block on which most of the work 


two 10-T block sections and two block sections 


discharged in thousands of a cubic inch per stroke of 
the piston, and the letters represent the number of out 


Thus, a 10-7 
section indicates that for each stroke of the piston, 0.010 


lets, S=single outlet, T=two outlets. block 


PREDICTED PRESSURE DROP PER FOOT FOR 1/4" DiA COPPER TUBING 
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cubic inch of lubricant is discharged through each of. twe 
outlets. A 20-S block section discharges 0.020 cubic inch 


of lubricant per stroke of the 


f piston through one outlet. 


For this work, the Trabon header block was connect 


ed to the grease cylinder by five feet of % inch diameter 


copper tubing. The greases were pumped at nominal 
flow rates of 15, 30, 60 and 120 grams per minute at tem 
peratures of 32°, 50° and 77°F. 

\fter data were obtained on all the greases using a 
four-section header block, two 10-T, and two 20-S, the 
header block was split so as to make two individual two 
section blocks. With this arrangement one grease at one 


grease A at 


temperature Was run. Data were obtained on 
ay ay I 


tions 


on the various combinations of header block sec 


Fable IIL. 

As may be readily seen from Table III, the pressure 
for 
were the same, 30 p.s.i., at the 10 grams per minute flow 


and are shown on 


drop the two individual two-section header blocks 
rate while at 120 grams per minute flow rate the pressure 
drop for the block with two 10-T) sections was 10 p.s.i 


higher than that of the two 20-S sections. This increase 
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In pressure drop was gradual, starting with no difference 
at 10 grams per minute flow rate and inc reasing about 
10 per cent at 120 grams per minute flow rate. Using the 
four-section header block as a reference, the pressure 
drops of the two-section blocks were about 15 to 25 per 
cent lower. To check these results, it was decided to 
make a run on an eight-section block, data given in last 
column of Table Ill. The pressure drops of the eight 
section block, two 10-T, two 20-S, two 30-S, two 10-S, 
were about 15 to 25 per cent higher than for the four 


section blocks. 


Krom Table II] it may also be seen that the pressure 
drop through a header block was not directly propor 
tional to the number of sections used. It appears that as 
additional sections were put into a block, the pressure 
drop would increase in smaller and smaller increments, 
although the data in Table [If do not conclusively show 


this. 


(1) Construction of Nomograph. Vhe nomograph 


for the predicted pressure drop through a Trabon 
header block, two 10-T and two 20-S sections, was con 
structed by the same method that was used in construct 
ing the nomographs for the various sizes of copper tubing 


sriefly, the construction was as follows: First, the ob 
served data were plotted to get a group of curves of 
flow rate versus pressure drop through the block at the 
various temperatures. Ihe second step consisted of using 
the above group of curves to plot seven additional curves 
of pressure drop through the block versus apparent vis 
cosity at constant flow rates of 10, 20, 35, 50, 70, 100 and 
120 grams per minute Fach of these curves inc orporated 
data obtained at three temperatures, namely, 32°, 50° and 

F. The apparent viscosity used in the second set of 
curves was equivalent to the apparent viscosity found 
at the shear rates in 4 inch diameter coppel tubing at the 
various flow rates. It was felt that this would be desirable 
since it would be very difficult to calculate the true 
average shear rate ina Trabon block because the channels 
and orifices of the blocks vary from about inch di 
FIGURE 14 
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ameter to about 5 16 inch diameter, Also, as the piston 
just begins to open or as it closes one of the ports, the 
opening will be very small and consequently the shear 
rate at these points will be very high 

After selecting suitable scales for the flow rate and ap 
parent viscosity, constant pressure drop lines were drawn 
from a given flow rate. The intersections of these con 
stant pressure drop lines located the pressure drop seal 
The nomograph for predicted pressure drop through a 
four-section Trabon block is shown in Figure 14 

(2) Use 
through a Trabon header block, two 10-1 and two 20-S 


of Nomograph. Vo tind the pressure drop 
sections, it is necessary to know the temperature, flow 
rate and apparent viscosity of the product involved 

Lo illustrate the use of the nomograph shown in | iy 
ure 14, suppose that it is desired to determine the pres 
sure drop for grease A through a Trabon header block 
at a flow rate of 100 grams per minute and bk. oam 
bient temperature l sing the chart on Figure 6, for '4 
inch diametet tubing and a flow rate of 100 grains pel 
minute the shear rate is 168 sec. |. It is found from Figure 


3 that the apparent viscosity for grease A at 77°F. is 50 


Then using the predicted pressure 


poses at 168 sec. 


drop nomograph for Trabon header blocks, Figure 14, 
with an apparent viscosity of 50 poises and a flow rate 
of 100 grams per minute, the resulting pressure drop 1S 


approximate ly 130 p.S.1. 


CONCLUSIONS 


1. A useful correlation of pressure drop versus appal 
ent viscosity for several greases has been developed for 


+, % and '% inch diameter coppel tubing. For these 
products, a prec sion ot approximately plus ol HIS 


five per cent was observed 


2. A useful correlation of pressure drop versus ap 


parent viscosity using several greases has been deve loped 


for a lrabon header block, four sections. kor these 
produc ts, a precision of approximately plus or minus ten 


per cent was observed 


TABLE iti 


Drop (p.s.i.) Through Trabon Header Blocks 


Grease A—77°F. 
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PART I|—By J. S. Aarons 
Hk IMPORTANCE OF lubricants in the field of 


preventive hamtenance I attracting vreatcl and 

vreater interest here can be no argument put 
forth avainst the statement that satisfactory and efficient 
operation of a machin depend ipon a material which 
vill overcome rhe friction of that machine moving 
part Ihis material is the lubricant whether it be an oil 
or a grease. With this realization in mind, steps have been 
taken to mmprove lubricant ippheation and slowly but 
irely the battered bucket and stick have been replaced 

centralized pressure lubrication 


Centralized lubrication has brought untold blessings 
to machine operation. The dangerous condition of greasy 
ind oily floors, the elimination for the most part of the 
tinan element in lubrise iting ear h bearing, and the say 
invs effected in the more economical use of a lubricant 
ive only a few of its advantages. But in order to further 
the use of these new methods of lubrication, the labora 
tory has been called upon to develop methods that would 
issist in picking out the proper greases, not only for the 
machine itself, but also materials that would show good 
puripalrility or mobility characteristics for the central 
ized system under low temperature conditions Depend 
cnt Upon location mull temperature are a very critical 
factor m determining the di pensing characteristics of 
vrease 

the type of service involved at the time the com 

lon grease cup wa le clope 1, calcium soap cup 

of a No. | or No. 2 consistency were most widely 

In those days machinery so lubricated was subjected 

to less severe service than prevails today and rode largely 
on friction type sleeve bearing loday, with the adop 
tion of smaller bearing clearances and the perfection of 
high pre tire units ind centralized pressure greasing 
ystems involving lone lines, the flow characteristics of 


vreases are becoming increasingly inportant 


Pumpability or mobility is that property which indi 
cates how readily a grease can be moved in a lubricating 


yvsetenm over a given temperature range 


In order to evaluate the mobility of greases there have 
heen developed methods which have quite successfully 
determined this property Unfortunately they are not 
practi al in the limited space available to the small lubri 
\ standard method of test has 


been adopted by the American Society for Testing Ma 


cants testing laboratory 


terials. This method ts called \pparent Viscosity of 
Lubricating Cireases. The test describes a pro edure for 
measuring nm potses the appare nt viscosity of lubric ating 


vreases at room temper iture 


1 poise is the unit of absolute viscosity and ts equal to 
one dyne SCC ond per square centimetel 


{pparent viscosity is the rano of shear stress to shear 
rate 


Shear rate is the rate at which a series of adjacent 


layers ot grease move with respect to each other 


Shear stress is the minimum force required to produce 


flow 


Lubricating oils are classed as true liquids at tempera 
tures sufficiently above their pour points. Their viscosity 
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or resistance to flow remaims constant over a W ide range 
of shear conditions for a given temperature, On the othe: 
hand, lubricating greases are oils thickened with soap 
andyor other solid materials to a plastic or semi-solid 
consistency. Their flow properties differ from those of 
oils in that the viscosity at a given temperature increases 
with decreasing shear rates. Therefore, greases are pseudo 
liquids and their resistance to shear under the conditions 
of any specific test is called the apparent viscosity 

The equipment used in making the determination of 
apparent viscosity is often called‘ the pressure Viscosi 
meter. Lhe pressure viscosimeter apparatus consists of the 
follow ing measure parts 


1. The power system—consists of a one third hp 1750 
rpm induction motor coupled to a 200 to 1 speed re 
ducer. Interchangeable 40 and 64 tooth gears are used 
to drive the hydraulic pump. 


The hydraulic system—a gear and a hydraulic oil reset 
voir having a capacity at least equal to the grease 
cvlinder 


Crages 

The grease cylinder assembly—consisting of the cylin 
der and the floating piston and caps, with the piston 
moving the entire length of the cylinder without ap 


preciable friction. 
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( apillaries eight tubes of stainless stecl, each of hose 

leneth is 40 times the actual orifice diamete hese 

diameters vary from 0.018 to O.15 in 

Some laboratories have added refrigeration to study 
apparent viscosity of the lubricants at low temperature 
In this method the sample of grease Is forced through a 
capillary by means of a floating piston actuated by an 
hydraulic system. From the predetermined flow rate and 
force de veloped in the system the apparent viscosity | 
calculated by means of Portsseuille’s equation. A series of 
eight « ipillaries and two pump speeds are used to deter 
mine the apparent viscosity at 16 shear rates. A series of 
calibrated tests must be performed in order to standardiz¢ 
the hydraulic system and each « apillary tube must also be 
calibrated 


[he interpretation of results taken from the apparent 
viscosity determination of lubri ating urease Ss is not an 
easy task. In the hands of an experienced research worker 
it makes a very fine tool for the study of grease mobility 
but the data are too involved and much time is consumed 
in gathering the information. The reporting of so many 
poise: at so many rec Iprow al seconds to the lubrication 
enginee! will give rise to one question, “What do I do 
now?” The lubrication engineer demands a test that will 
give him a “go, no-go” answer on the grease in question 


and a test that will conform in its general outline to the 
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conditions under which the material is being subjected 

Another method of test has been developed and studied 
for some time. This is the pumpability rate study using 
the air operated grease pumps These pumps are of the 
high pressure service station type fitted with five feet on 
more of '4-in. inside diameter hose and a central valve 
[hese pumps are designed to pump from 100 Ib. cart 
ridges. Where information is desired at low temperatures, 
a cold room is used. It was found that approximately 24 
hours was needed as a soaking period for a 3§ to 40 Ib 
sample ot yrease to assume the required test temperature 
The tests are performed with 125 psi air pressure to the 
pump. The length of time and the amount of grease de 
livered for a number of complete cycles of the pump are 
then measured. Satisfactory correlation between these 
results and apparent: Viscosity determinations have been 
claimed. The size of the equipment, the need for a cold 
room, and the excessively large samples required for a 
successful test run have limited the test’s utility as con 
cerns small laboratory use 

For these reasons there was a need for a small compact 
nachine needing no more than four sq. ft. of space and 
Incorporating into it some of the features of both ma 
chines just described and featuring a test that could bx 
completed in less than four hours. This machine with less 
than one year of background information developed 
shows promise in helping the lubrication engineer in his 
selection of greases where low temperature pumpabilicy 
is a critical factor. In the ASTM method for apparent 
VISCOSITY, the pressure required to move the urease 
through each of the capillaries is used for determining 
shear rate. In the grease mobility machine the pressure is 
kept at a constant rate and the amount of grease extruded, 
ina selected time interval through a single standard 
capillary at the required temperature, is reported in 
grains per sec ond. No attempt has been made to correlate 
the results with apparent viscosity results and all figures 
eained through the use of this machine have been made 
only ona comparative basis 
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Two beakers are mounted on an 


the cylinder 


PROCEDURE 


I hic sample of vrease, approxunately one pound, 1S 


placed in the pressure viinder with the aid of a grease 
filler, « 


trapped in the « vlinder 


oun are being taken to eliminate an par kets 


Phe floating piston is then placed 
in the cylinder and che capillary is screwed tightly to 


\t 


morning 


the bottom cap this laboratory, the tests usually 


he 


are 


begun int and therefore the cylinders are 


filled the previous afternoon and plac ed in a refrigerato! 
overnight; this lowers the 
Ar the 


stem is turned on and the grease cylinder is placed into 


tempcrature of the grease to 


approxinately +() | start of the rest, the cooling 


the cooling « ompartinent \ series of four 250-ml beakers 
are tared and marked to correspond to the test tempera 
ind 0 F, 


required, a lower temperature of minus 10 F ts also used 


tures; namely, 32, 20, 10, In some cases, where 


fhe thermometer ts inserted through the orifice of the 


capillary tube. The thermometer face rests agains: the 


bottom of the capillary tube and the shaft end extend 
up into the grease sample for 134 in. Phe mirror is adjust 


ed so that readinys can be easily made. The nitrogen tank 


is then connected to the cylinder top 


t 


When the temperature re whes 32 kK, the thermometer 


is removed and the adjustable turntable is set in place 


with two beakers a waste beaker, and the other the 


3) | 
higher than the tare beaker and flush with the bottom of 
I he lift 


becomes 


One 


tare beaker so placed that the waste beaker 1s in 


the capillary rule reason for this is that the of 


knife edge and 


the waste beaker in effective 
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TABLE | 





Base ail Worked Grease mobility 


viscosity at CONSISTENCY im grams flow per second 


a 321 OF OF 


High temperature, anhydrous calcium base, , 15 0.501 0.180 0.063 


warel proot OTCAsE if 70 2.685 1.209 0.566 


Steel mill roll neck grease with graphite fillet 150.0 350) 0.103 0.040 0.01] Nil 
80.0 / 0.524 0.204 0.11 


81.0 ) 7 O.115 0.039 O.O1S 


64.0 2 0.59 0.156 


High temperature lithium base grease 56.0 or 0.0904 


High te nperature lithium base grease plus extreme ). 2% 0.034 0.015 


,” 


pressure agent } } d O.050 0.0) 





Figure 5. A mirror is used to help in taking temperature 


cuts the grease string cleanly before and after each time 


neasured run. With the waste beaker in position the J 
. ‘ ( , Le a GREASE SAMPLE 
pressure is adjusted to 150 psi and when the extruded os 
vrease touches the bottom of the was'e beaker, the plat | TEMPERATURE 
INSULATION } \ 





ror , turned to set the tared beaker in place, a top 


vatch is started, and a 30 or 60-second run is made. It 
will be at the discretion of the operator to decide the 


leneth of time for each determination. Since pumpabalit 


REGULATOR 


rates of some vreases are very high, 15-second runs are 


ometunes made. After compl ion of the run, the turn 


table is moved once more so that the waste beaker 1s in 





WARMER 





TEMPERATURE 


place, the pressure is released, the system ts vented, ana 


the cooling system is turned on for the next lower ten 





perature run It has been established that the cooling rate i ; 


Ipproa he approximately 1 | drop per 4-6 minut lo yw CONTROR 
insure a stable temperature at the press ribed test point rempena tung 
etGuatoe 
the cooling tei 1s turned off at 2 | above the test ten 
WASTE BEAKER 
pel wmures 


Some typi il results are given in Lable | 
No analogy has been drawn between the ipparent A\ TEST BEAKER ry TURN TABLE 
iscosity determination and the vrease nobility test I he 
use of a constant non-pulsating pressure and the disre 
i ! 
garding of the initial pressure at the moment of grease 


movement rules out this approag . Ho ever, there 1s a 





definite analogy between the au operated pu np ind the 


Figure 6. Cross section shows details of unit 
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yvrease mobility test. A scaled down model of the ain 
pump's features has been successfully made and can meet 
the requirements of a small laboratory operation Repro 


duction of results on this machine using the same ope! 


Before devising this testing procedure, we had no rapid 
control method determining the mobility of a new grease 
under the different operating temperatures encountered 


in the steel mull 


Many operators have been confronted at one time or 
mother with the proble n of pulping yrcase through 
centralized tem. In order to clarify the method of pro 
cedure you mieht use to determine if a grease ts suitable 
for pulping through a centralized urease system, let u 
briefly consider an actual case. A grease was offered 
us which would reduce our cost of lubricant per ton by 
over 25 per cent. After extensive laboratory tests, we 
began to use it in the summer and fall. It was a No. | 
vrade grease with an ASEM cone penetration of 320; and 
its performance, in luding pumpability, was satisfactory 
\ Was oul poli Vv, we requested a No. 0 grade with 
ASTM. cone penetration of 360 for winter use com 
mencing October 1. Unfortunately, no sooner had the 
No. 0 vt ide been used on the mill involved when we ran 
mite high pre sures on the centralized SVStcins W hich were 
upplying the yvrease to the bearings. We had been opel 
wing at approximate ly 2200 psi vhen we changed to the 
No. 0 grade. An early check mdicated that something wa 
definitely wrong, and it was not the centralized system 

quick trip to the laboratory with a sample of each of 
the vreases indicated the trouble. The first two columns 
of Table I give the results of the laboratory mobility 
rests on the No. 0 and No. | grades of the new urease 


Phe company sup ply Ing the grease was notified, and 
they sent ther urease laboratory representative to discuss 
the matter with us. At first the representative felt we 
mouse be Wrong in Out observations, since at room ten 
perature the No. 0 yrade had the consistency of soft 
butter on a warm day while the No. | grade was firm 
We then repeated the mobility tests at the several low 


temperature levels and confirmed our original result 


\ hurried test on the grease we had been using suc 
cessfully for many years was rather startling. Note the 


difference in the last column of Table | 


TABLE | 





0.103 O.15] 

0.040) O.06 S56 

O.0] 0.048 0). 2904 
O.OL0 0.100 





Obviously we had to IMprove the pumpability charac 
teristics of the new grease if we were to be able to use it 


successfully in our systems in cold weather 


Reprinted trom /re 


ator has been good. Spot chec king of samples has shown 
a repe: atability of 85-90 per cent. The most important 
phase of the test, that being the correlation of results with 
actual field practice, is discussed in Part I. 


\ few days later the supplier sent a sample of a modi 
tied grease for checking mobility. 

We were still not satisfied so we requested them to 
try again. As a result, they submitted a sample of a second 
modification of the grease and the mobility tests of the 


two modifications are given in Table Il. 


TABLE ll 





First Second 
Neu ( modifica- modifica Former 
tion tion vrease 

No.0 No.1 No.1 No. 1 
NLGI NLGI NLGI NLGI 
360 pen 320 pen 325 pe ne 325 pen 
fratiodl, tration tration, tratioiu, 


vit sec vn! see gm | set gr! sec 


0.103 O.151 0.663 1.127 1.292 
0.040 0.067 0.245 0.524 0.556 
0.017 ().048 0.134 0.204 ().294 

0.010 0.036 0.109 0.100 





you can see, we felt justified in giving the sup plier 
the go ahead to make upa batch of the second modifica 
tion grease for trial. It is not to be forgotten that the 


final grease submitted had to meet all our other standards 


et up for that particulas type of grease In addition to 
being easily pumped. On putting the second modification 
grease on the mill, the pressure dropped back to 1650 psi. 

Summarizing in brief, we are operating at 2200 ps! 
with a No. | grade grease. | pon changing the grease to 


No. 0 grade, we had to increase the pressure to 2700 psi. 


Finally, we tailored-made a grease with the same pumpa 
bility characteristics as the one we had used for several 
vears and the pressure drop ped to 1650 psi The chief 
modification made in the grease within a given gr: ide was 
changing the viscosity of the oil. Our experience con 
firms the fact that, at lower temperatures, the pumpability 
of a grease depends more upon the viscosity of the oil 
contains than upon the NLUGI consistency of the grease. 

There has been some criticism that perhaps we are 
tailoring our greases to fit the system while the important 
ae is to make a erease to lubricate the mills. We would 
be the first to agree that it 1s unportant to use a grease 
that will properly lubricate the mill. However, it is the 
job of the lubrication engineer to try first to obtain a 
grease suitable for the job that will work satisfactorily in 
the systems as they are, since it costs money to change 
systems. It would certainly be unwise to use a grease of 
inferior performance, however, due to any possible lim 
tations of a particular method of applying the grease 

In conclusion, we might say that even though the 
urease submitted to any company was the best grease that 
it 1s possible to make and were given to us free of charge, 
it is of absolutely no value unless it can be pumped under 
the lowest temperature conditions you may encounter 


Engineer, October, 1954 
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Lithium, by reason of its atomic con- 
figuration and general characteristics, is 
rightfully included as the first member 
of Group I in the Periodic Table. A de- 
tailed study of the properties and reac- 
tions of both the elements and their 
compounds, however, shows that Lith- 
ium often resembles the metals of Groups 
If and III more closely than Group I. 
Following are some characteristic dif- 


ferences: 


Lithium differs in organic 
chemistry... 
because its organolithium compounds 
form a unique class with stability, solu- 
bility and activity characteristics inter- 
mediate between those of the Group I 
and Group Il organometallic compounds, 
Lithium also differs from the other 
alkali metals in that it serves as a unique 
catalyst for the polymerization of diole- 
fins to materials of definite and predict- 
able structure. It directs, for example, 


the polymerization of isoprene predom- 


inantly to 1,4 addition structures. 

Again, recent investigations have in- 
dicated an interesting potential as a 
direct reducing agent in solvents such 
as ammonia, low molecular weight 
amines, and ethylenediamine. 


Lithium differs in metallurgy... 
inasmuch as the affinity of Lithium for 
oxygen, for example, is being utilized to 
reduce porosity in copper and copper 
alloy castings. Recent research has re- 
vealed that Lithium will produce brazing 
alloys with self-fluxing properties and in- 


crease the wetting ability of these alloys. 


Lithium differs in inorganic 
chemistry... 

the usefulness of Lithium Hydride and 
Lithium Aluminum Hydride in the prep- 
aration of other hydrides having already 
been widely demonstrated. Recent 
studies indicate that other complex hy- 


drides prepared in a similar manner may 


... bends ahead in industrial applications for lithium 


prove to be interesting tools for research. 
The low dissociation pressure of Lithium 
Hydride at its melting point, to cite a 
specific example, is unique among all 
hydrides. LiH also has some slight solu- 
bility in polar organic compounds which 


is again unique among alkali metals, 


Lithium differs in heat 
transfer... 

based on its physical properties it has 
no equal as a liquid metal coolant. Due 
to corrosion caused at elevated temper- 
atures by impurities in commercially 
available Lithium and Lithium Metal, 
Lithium has thus far found only ex- 
perimental use. 

Why don’t you take a long look at 
Lithium? Its uniquely valuable differ- 
ences in so many diverse fields may 
prove of great interest —and profit to 
you. Write our PR&D depariment giv- 
ing us details of the application you have 
in mind, Experimental quantities of Lith- 


ium Compounds are ay ailable on request. 


LITHIUM CORPORATION 


OF AMERICA, INC. 
r 2575 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago « CHEMICAL PLANTS: St. Lowis Park, Minnesota + Bessemer City, North Carolina « RESEARCH LABORATORY: St. Lowis Park, Minnesota 





C. J. Boner, Battenfeld Grease & Oil Corporation: Probably Dr. Forster 
a Nn A might comment on this. I believe that in considering possibility of flow, 
both Drs. Eyring and Forster were concerned with the soap molecules and 


their action. Now, presuming that we have an oil present, which we neces 
sarily will have in our systems and that it would be of the one viscosity, 
here say 100 SUS at 100°, what influence on your possible flow would be means 
by which the soap is immobilized? | think that it can be immobilized in 
some cases by absorption and in others by capillary attraction. Would you 


nigi’s elaborate on that? 
discussion 
Dr. E 





is 


. O. Forster, Esso Research & Engineering Company: | would like 
to ask you a question first. What is the difference between absorption and 


on a 
capillary interaction you mention? 


flow properties 
prep Boner: My thought is that absorption is attractive forces due to the soap 


of partic les Capillary attraction may be due to some attrac ion of the oil 
molecules themselves. 


lubricating 
Forster: | believe the best explanation I can give you at the present time 


greases is that immobilization is due to interaction between the hydrocarbon part 
of the soap molecule and the hydrocarbon part of the oil phase. In other 
from the words, what I have referred to as attractive forces derived from induced 
dipole—induced dipole interaction in your terminology would be absorption 


1955 forces 


annual Dr. 1. J. Heilweil, The Texas Company: Dr. } yring, in your treatment 
P of viscosities of non-Newtonian systems, you make use of a factor X over 
meeting \lpha and try to show the relationship between X over Alpha and con 
centration. Do you see any possibili.y of continuing this treatment in ordet 

to show whether there exists a direct dependence of X over Alpha and 


partic le interaction: 





Dr. Henry Eyring, University of Utah: The X is the fractional area on 
i slip plane of the various kinds of materials—the relaxation units and the 





CHAIRMAN MARUSOV WELTMANN AARONS 


\lpha is what | have related to the local stress. One has no way of separat 
ing those two parameters if one simply measures steady rate of flow. All that 
we have been able to do so far is given in the two papers published in the 
Journal of Applied Physics for \ugust, 1955. The constants seem to be 
characteristic of structure. Maron and Pierce have examined the nature 
of these parameters extensively ina paper to appear in an early issue of the 
Journal of Colloid Science. We do hope to be able to systematize the values 
this article concludes the of these constants on the basis of molecular structure. To make such a sys 
material printed from the tematization is the pring iple interest of our way of approa hing the problem. 
1955 NLGI Annual me: ting We have high hopes 
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Dr. R. H. Leet, Standard Oil Company (Indiana): Dr. Forster, with re 
spect to your crystal studies in soaps, have vou attempted to systematiz< 
or interpret the types of crystallization that you can get from different 
phases in the lithium and c; alcium soaps? Have you been able to determine 
the orientation of the molecules in different phase states? 


Forster: Your question touches a very complex problem that has puz 
zled crystallographers for many years. In answer to your first part, you 
might be familiar with the fact that soaps crystallize in various forms. So7i 
um stearate, as far as I recall, has six different crystal structures whic’) di ¥¢ 
by their amount of water of hydration. The reason we are strictly speak 
ing of lithium soaps, lithium stearate in particular, is the fact that they 
are the easiest to deal with and the simplest as far as phase condition go¢ 
We have to worry about only three phases. In answer to the second part 
of your question, we are trying to do work similar to the Vold’s work on 
calcium soaps; however, it will be some time before I could say that we 
have a definite answer to your question. 


E. W. Nelson, Continental Oil Company: Dr. Forster, isn’t it true that 
in a study of grease structure there is considerable possibility that the 
fiber structure itself changes due to different methods of handling? For 
instance, it seems to me there is considerable evidence in recent electron 
micrograph studies that some of the earlier conceptions do not give en 
tirely true pictures of the original structure. A great deal seems to _—s 
upon how the samples a - handled and what techniques are employed it 
preparing the slides for he photographs. Would you care to comment on 
this apparent lack of agreement on what constitutes true yrease structures 


Forster: As far as the preparation of samples for electro microscopy. ts 
concerned, we have tried the various methods described in literature and 
taken distinct pains to destroy the soap fibre structure by means of me 
chanical work ing. Some time ago, to be exact two vears, we showed some 


results with the grease worker, where we showed the effect of structure 


EYRING LEET 


deterioration by hundred thousand strokes grease working Ihe grease 
showed the same fibre structure as at the start. The hundred thousand 
strokes did not destroy the fibe structure. Working in the bearing of a 
truck did however destroy it completely. All of our shgrgt points to the 
tact that we have to do more than just subject the grease to low rates of 
shear operation. Recently at the ACS meeting in Minne ay rolls, a report was 
presented on the same subject by A. L. Me Clellan, et al, of the California 
Research Corporation Afterwards a discussion Sein in which most 
everybody agreed that the sample techniques used at present do not alter 
signific antly the grease structure as we observe them 
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The new $6,600,000 plant of American Lithium 
Chemicals, Inc. in San Antonio, an affiliate of 
American Potash & Chemical Corporation, long 
the leading producer of Lithium Carbonate, 


makes available to producers of lithium-based 


greases an abundant new source of supply of 


LITHIUM HYDROXIDE. The new plant will process 
high-grade lithium ores from extensive deposits 
in Southern Rhodesia, assuring you of vast re- 


serves, coupled with the most modern domestic 
production facilities available anywhere. You 





can count on the advantages of Trona LITHIUM 


HYDROXIDE in your all-purpose greases —mois- 
ture resistance, chemical and mechanical stabil- FOR 
ity and wide temperature range, just as you can NO 0 


depend on the consistent good quality of Trona’s 
new source of this vital all-purpose, all weather 


grease additive. LITHIUM-BASED GREASES 


Send for technical information sheet 











FOR LITHIUM CHEMICALS—LOOK TO AMERICAN POTASH! 


American Potash & Chemical Corporation 


Offices © 3030 West Sixth Street, Los Angeles 54, California 
@ 99 Park Avenue, New York 16, New York 
InDUST @ 214 Walton Building, Atlanta 3, Georgia 
A 
No ont ase ALS Plants @ Trona and Los Angeles, California 


@ San Antonio, Texas (American Lithium Chemicals, Inc.) 


LITHIUM CARBONATE * LITHIUM HYDROXIDE + LITHIUM BROMIDE + LITHIUM CHLORIDE and other LITHIUM CHEMICALS 
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Forster: | would like to ask Miss Weltmann, in view of my interest in 
structure, if she would care to expand her structure number concept in 
terms of what we have been talking? 


Miss Ruth Weltmann, NACA: There is not much to expand on the 
concept of the structure number. It is empirically obtained from steady 
state flow measurements and is useful for the practic al identification of the 
flow behavior of some materials. | have called it structure number since 
it changes with solid concentration, particle shape, particle size distribution 
and relaxation time. To evaluate it in terms of molecular structure and 
relaxation time, dynamic measurements in addition to steady state flow 
measurements are required. A more theoretical approach to the evaluation of 
the structure of a material is the one proposed by Dr. Eyring. The coefh 
cients in his flow equation and functions of the molecular structure and 
relaxation time. But again, dynamic and steady state measurements are 
required to evaluate the individual parameters contained in the coefficients, 
although the coefficients themselves can be obtained from steady state 
flow measurements alone. 


L. C. Brunstrum, Standard Oil Company (Indiana): \ would like to ask 
Miss Weltmann one question also, Will the grease industry eventually be 
forced to replace the long-established pressure viscometer? 


Weltmann: | do not like to be a prophet here but | believe that the 
grease industry will eventually prefer to use rotational viscometers for 
certain flow measurements. That does not mean that the capillary tube 
viscometer will be completely out of the picture. It will always be useful 
for comparisons in flow behavior of different materials. My main reason 
for believing so is that a rotational viscometer, if well designed, provides 
almost constant shear rates across the test sample. This results in direct 
flow curve measurements (rate of shear versus shearing stress) which for 
most materials are representatives of the flow character of the tested ma 
terial without the necessity of applying corrections. In a capillary tube 
viscometer the rate of shear changes from zero to a finite value. This fre 


quently results in measured curves which are not at all characteristic of the 
flow type of the tested material. Since flow curves are essential for an 
interpretation of the flow behavior of non-Newtonian materials, they are 


then obtained by applying the necessary corrections which can be rathei 
complicated. 

When dealing with time-dependent, non-Newtonian materials the ro 
tational viscometers have another advantage. The test sample remains in 
the test chamber and thus can be given a treatment which simulates in 
dustrial conditions by applying a constant rate of shear to the sample over 
a given period of time and by changing the rate of shear under fully con 
trolled conditions in accordance with a desired program, This is not so 
easily possible in a capillary tube viscometer, since the sample is extruded 
from the capillary tube after each “point” measurement 


Forster: | would like to ask Mr. Koenig one question about his dis 
pensing apparatus. When you described this apparatus, you said you let 
it run for five minutes at the temperature. Did you have, at the beginning 
of the experiment, your copper coil filled with grease or did you start to 
pump it into the cold copper coil? 


E. F. Koenig, The Texas Company: The coil was filled with grease 
so that it soaked at that temperature. 


Forster: Then in the five minutes, you actually more or less warmed 
up the layers of grease that were sliding against each other and you did 
not measure dispensability at the temperature you set it, but at some 
higher temperature because the internal friction might very well have 
raised the temperature? 


Koenig: That is a possibility, bute 1 would expect that the temperature 
rise would probably not be great enough to affect the measurements made. 
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the consistent high quality of 


2" EMERY FATTY ACIDS pays off 


in more efficient and economical 


production of multi-purpose greases 


Don’t be held-up! Production delays 
caused by erratic-performing 

fatty acids can be reduced with Hyfacs® 
Hydrogenated Castor Oil and 
12-Hydroxystearic Acid. In addition to 
consistent high quality, Emery’s 
exacting control facilities assure the 
maintenance of high hydroxyl-value and 
very low moisture content. 


Also for multi-purpose greases, Emery’s 
complete selection of stearic and oleic 
acids, hydrogenated and animal fatty 
acids, offers additional opportunities to 
achieve an optimum balance of cost 
and performance in various types 

of formulations. 


For more detailed information write 
Dept. i for brochures titled, ““Hyfacs 
12-Hydroxystearic Acid and Hydro- 
genated Castor Oil,” or ‘“Emeryfacts— 
Specifications and Characteristics.” 


Fatty Acids & Derivatives New York ©¢ Philadelphia ©« Lowell, Mass, « Chicago © San Francisco 


Plastolein Plasticizers Cleveland « Ecclestone Chemical Co., Detroit 


im) Twitchell Olle, Emuilsifiers 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio Export: Corew Tower, Cincinnati 2, Ohio 


Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 





‘echnical Committee 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Mobil Laboratories 





In a previous issue of this column it was indicated that 
plans were under way to organize a Symposium on the 
“Laboratory Evaluations of Lubric ating Greases 
for Automotive Ball Joint Front End Suspension.” The 


subject, 


Symposium referred to is that to be held as a part of the 
October 24, 1956, Meeting of the NUGI Technical Com 
mittee in Chicago. That plan has been dropped due to the 
difficulties encountered in lining up qualified kick-off 
speakers. We are, therefore returning to the type of sub 
ject favored in preceding symposia where the objective 
was to provide a forum for technical discussion of the 
progress made in the study of a fundamental characteris 
tic of lubricating greases. It has been decided that the 
subject of the forthcoming Symposium will be a partic- 
ular aspect of consistency of lubricating greases The 
scope of the subject is indicated by the title of the paper 
which will be used to lead off the Discussion Period. The 
paper will be given by G. W. Eckert of The Texas Com 
pany Researc h ¢ enter, and is entitled, “A Method for the 
Prediction of the Hardness aaa of Greases in Stor 


age.” The following ts an abstract thereof 





WOVE Lechoamntrz... aud Lubricating Larry 


‘A knowledge of the changes in hardness which 
greases undergo in storage is of importance to the pro 
ducers and consumers of greases for several reasons 
Since the actual determination of hardness changes dur 
Ing storage requires up to two vears time, the need of an 
accelerated test is apparent. After preliminary trials of 
several possible methods, a test involving the ASTM ox 
dation bomb was evolved. An investigation of test vari 
ables included type of gas 


Y pressure, temperature, and 
presence of moisture. The set of conditions finally select 
ed were based on tests on products of different age-hard 
ing tendencies. The method was proot tested on addi 
tional greases of varying storage hardening tendencies 
According to the present plans, at least two hours will 
be provided in the agenda of the Technical Committee 
Meeting for the Symposium. In other words, there ts 


room for at least one more lead-off aper presenting data 


relative to the same subject. Therefore, members of the 


Lechnical Committee are urged to write promptly to | 

Brunstrum, Ek. W. Nelson or T. G. Roehner if they 
know of other sources for papers which will contribute 
to the objective of this Symposium 





























“Hey, Hoyst! Good service means attention 
to the little things.” 


“And I've checked on the map where you'll want to 


stop and lubricate every thousand miles.” 
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CONTAINER AND CLOSURE 
MANUFACTURERS 


American Can Company 

4810 Belleview, Kansas City 12, Mo 

Representative H. T. Rich 
American Flange & Manufacturing 
Company, Inc. 

30 Rocketeller Plaza, New York 20, N. Y 
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Bennett Industries, Inc. 

Peotone, Illinois 
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Representative 


S. A. Bennett 

Central Can Company 
2415 West 19th St., Chicago 8, Illinois 
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Continental Can Company, Inc. 
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Geuder, Paeschke & Frey Company 
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Jones & Laughlin Steel Corporation 
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The Ohio Corrugating Company 
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Representative Lawrence F. McKay 

Republic Steel Corporation 
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465 Walnut Street 
Representative 


Niles, Ohio 

Theodore Humphrey 

Rheem Manufacturing Company 
477 Madison Ave., New York 22, New York 
Representative F. J. Blume 

Rieke Metal Products Corporation 
Auburn 


Representative 


Indiana 
Mahion E. Rieke 
Steel Package Division of 
National Lead Company 
722 Chestnut Street, St. Louis | 
Warren T. Trask 
United States Steel Products 
Division, United States Steel Company 
10 Rockefeller Plaza, New York 20, N.Y 
Representative Wm. I. Hanrahan 
Vulcan Containers, Inc. 
P. O. Box 161, Bellwood, Illinois 
Representative -H. B. Scharbach 


Missouri 
Representative 


ENGINEERING SERVICES 
The C. W. Nofsinger Company 


906 Grand Ave., Kansas City 6, Missouri 
Representative C. W. Nofsinger 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 


Representative R. W. Morrison 
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Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative Richard P. Field 


Gray Company, inc. 
60 Northeast 11th Ave., Minneapolis 13, Minn 
Representative—B. A. Beaver 


Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo 
Representative--G. A. Hubbard 


Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—D. C. Peterson 


United States Air Compressor Co. 
5300 Harvard Ave., Cleveland 5, Ohio 
Representative. C. A. Bening 


MARKETING ORGANIZATIONS 
Ampol Petroleum, Ltd. 
Buchanan Street 
Balmain, New South Wales, Australia 
Repr sentative Gordan Askins 


California Texas Oil Company, Ltd. 
551 Fifth Ave., New York 17, New York 
Representative Hal U. Fisher 


Canadian Petrofina Limited 
1015 Beaver Hall Hill 
Montreal, Quebec, Canada 
Representative _M. E. Wight 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative I. O. Carmichael 


D-X Sunray Oil Company 
Mid-Continent Bldg.,.P.O. Box 381, Tulsa, Okla 
Representative J. W. Basore 


Farmers Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative H. F. Wagner 


Ilinois Farm Supply Company 
100 East Ohio Street, Chicago, Illinois 


Representative Gale Johnson 


Ohio Farm Bureau Cooperative 
Association, Inc. 
245 North High Street, Columbus 16, Ohio 
Representative Walter N. Callahan 


Valvoline Oil Company 
Division of Ashland Oil & Refining Co. Box G 
Freedom, Pennsylvania 
Representative _D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 
P. O. Box 8096, Houston 4, Texas 
Representative George J. Barrett, Jr. 

Chemicolloid Laboratories, Inc. 
55 Herricks Road, Garden City Park, N. Y 
Representative David F. O’keete 

The Farval Corporation 
3249 East 80th St., Cleveland, Ohio 
Representative Lee Witzenburg 

The Girdler Company 
A Div. of National Cylinder Gas Co. Box 987 
Louisville 1, Kentucky 
Representative—J. E. Slaughter, Jr 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street 
Everett 49, Massachusetts 
Representative—-G. W. Eldridge 


Morehouse-Cowles, Inc. 
707 Henry Grady Building, Atlanta 3, Georgia 
Representative—George E. Missbach 


Stratford Engineering Corporation 
612 W. 47th Street, Kansas City 12, Missouri 
Representative—D. H. Putney 


Struthers-Wells Corp. 
1003 Pennsylvania Ave. West, Warren, Pa 
Representative—R. J. Reed 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 


LUBRICATING GREASES 
Acme-Hardesty Company 

60 East 42nd St., New York 17, New York 

Representative -W. C. Hardesty 


American Cyanamid Company 
30 Rockefeller Plaza, New York 20, N. Y 
Representative —R. B. Wainright 


American Potash & Chemical Corp. 
99 Park Avenue, New York 16, N. Y 
Representative _W. F. O’Brien 


Archer-Daniels-Midland Company 
Chemical Products Division, 2191 W. 110th St. 
Cleveland 2, Ohio 
Representative Frank C. Haas 


Armour & Co., Chemical Division 
1355 West 31st St., Chicago 9, Illinois 
Representative H. F. Whitler 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative —H. H. Fritts 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative G. W. Trainor 


E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 


Representative John R. Sabina 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative Frank X. Sieloff ‘ 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 8, Ohio 
Representative R. F. Brown ' 


Enjay Company, Inc. 
15 West Slst St.. New York 19, New York 
Representative-Sidney W. Fay 


Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative—W. F. Luckenbach 


General Mills, Inc. 
Chemica! Division, 400 Second Ave. South 
Minneapolis 1, Minnesota 
Representative-Abner C. Hopkins, Jr. 
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A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Representative-Eugene W. Adams 


The C. P. Hall Company of Illinois 
5145 West 67th St., Chicago 38, Illinois 


Harchem Division 

Wallace & Tiernan, Inc. 
P. O. Drawer 110, Dover, Ohio 
Representative—W. G. McLeod 


Harshaw Chemical Company 
1945 East 97th Street, Cleveland 6, Ohio 
Representative—W. J. Straka 


Lithium Corporation of America, Inc. 
Rand Tower, Minneapolis 2, Minnesota 


Representative Walter M. Fenton 


The Lubrizol Corporation 
Box 3057-—-Euclid Station, Cleveland 17, Ohio 
Representative -J. L. Palmer 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 


Representative —D. B. Batchelor 


N. |. Malmstrom & Company 
147 Lombardy St., Brooklyn 22, New York 


Representative Ivar Wm. Malmstrom 


The McGean Chemical Company 
Midland Building, 101 Prospect Ave 


Cleveland 15, Ohio 
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Metasap Chemical Corporation 
Harrison, New Jersey 
Representative—-O. E. Lohrke 


Minerals & Chemicals Corporation 
of America 
Menlo Park, N. J. 


Representative _R. H. Hubbell, Jr 


Monsanto Chemical Company 
1700 Second Street, St. Louis 4, Missouri 
Representative J. W. Newcombe 


National Lead Company 
Baroid Sales Div., 111 Broadway, N.Y. 5, N.Y 
Representative--H. H. Farnham 


Newridge Chemical Company 
7025 West 66th Place, Chicago 38, Illinois 
RepresentativeT. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman St., New York City 38, New York 
Representative Herbert Bye 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative-—Garry B. Curtiss 


Swift & Company 
165th & Indianapolis Blvd., Hammond, Ind 
Representative—-F. H. Beneker 


Trendex Division, The Humko Co. 
P. O. Box 4607, 1702 N. Thomas St 
Memphis, Tennessee 
Representative _W. J. O'Connell 


Vegetable Oil Products Co., Inc. 
Vopcolene Division 
5568 East 61st Street, Los Angeles 22, Calif 
Representative—C. F. Williams 
Witco Chemical Company 
75 East Wacker Drive, Chicago | 
Representative _E. F. Wagner 


TECHNICAL AND RESEARCH 


ORGANIZATIONS 
Battelle Memorial Institute 
50S King Avenue, Columbus 1, Ohio 


Institut Francais du Petrole 
CMrR--Courtel, 4 Place Bir Hackeim 
Rueil- Malmaison (S. et Oise) France 

Les Laboratoires de Recherches 

Purfina 
31 rue de la Loi, Bruxelles, Belgium 
Representative R. Gillerot 

National Rosin Oil Products, Inc. 
1270 Ave. of the Americas, N.Y. City 20, N.Y. 
Representative Richard Bender 

Petroleum Educational Institute 
9020 Melrose Avenue, Los Angeles 46, Calif 
Representative -G. A. Zamboni 

Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Ave., Chicago 47, Ill 
Representative Mrs. G. A. Krawetz 

Products Development Laboratory 
| Market St 
West Warwick, Rhode Island 


Illinois 
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Patents and Developments 





Use of Preformed Acid Salt in Soap-Salt Complex 
Greases 

Soap salt complexes are well known for thickening 
lubri ating oils to produc ¢ lubricating grease Compost 
tions. These complex thickeners have been employed 
for high temperature greases and consist of combinations 
of metal salts of low molecular weight carboxylic acids 
vith metal waps of high molecular weight fatty acids 
Normally the soaps and salts have been employed in 
proportions in the range of about 0.5 to 3 moles of salt 
per mole of soap. Because the thickening effect of the 
alt is rather low, it has been generally considered de 


rable to maintain the mole ratio of salt to soap below 


about 3 since above a mole ratio of about 3 the toral 
requirement of soap-salt thickener needed to make yreases 
of satisfactory penetration characteristics was found to 
bye cpuite high 

However, recently it has been found that by dras 
tically inereasing the salt content and with it the metal 
content of soap salt complexes, entirely new properties 
may be built into these complexes which greatly increase 
them value as vrease thickeners. More specifically, it has 
heen found that « omplexes of metal salts of low molecular 
weight carboxylic acids with metal soaps of high mo 
lecular weight carboxylhe acids which contain at least 


moles and up to as mud h as 40 moles or more, preferably 


) 
about & to 


moles, of the low molecular weight acid 
per hole of the high molecular weight acid have out 
tanding load-carrying, dispersant, and various othet 
beneficial characteristics in addition to thie kening prop 
erties comparable to soap salt complexes contaming sub 
stantially lower proportions of low molecular w eight 
carboxylic acids 

Because of the difficulties encountered in handling large 
quantities of the low molecular weight acids and in par 
ticular acetic acid in the manufacture of these lubric ating 
vrease ga ogy which contain a complex soap salt 
thickener having a high salt to soap ratio, it was recog 
nized that it would be desirable to employ 
metal salt of the low molecular weight ac id, such as 


preformed 


calcium acetate, in the grease making procedure in leu 
of the direct use in the grease making procedure of the 
low molecular weight acid itself. However, it was found 
that unsatistac tory vreases were formed if the preformed 
metal salt constituted more than about 80 of the final 
salt portion of the complex soap salt thickener. Thus tt 
was not possible to completely eliminate the difficulties 
uch as acid solidification, storage, pumping, etc., en 
countered with handling the low molecular weight acids 
such as acetic a id 

In U.S. Patent 2,735,815, issued to Esso Research and 
Engineering Company, it ts launed to have been found 
in the case where acetic acid is employed as the low mo 
lecular weight carboxylic acid that by employing an 
acid salt of calcium, barium, or strontium instead of the 
neutral acetate, it is possible to produce excellent greases 
without the necessity of employing any free acetic acid 
Although it will be 
clearly understood that these preformed acid salts may 


in the grease making procedure 


34 


be employed in greases containing complexes having a 
salt to soap ratio below about 3, the method of this 
patent is especially useful in and is particularly directed 
to the preparation of lubric ating grease Compositions con 
taining complex soap-salt thic keners in which there is a 
high ratio of salt to soap on a mole basis. More particu 
larly, the patent is directed to lubricating grease com- 
positions containing a complex soap-salt thickener w here 
in the ratio of salt to soap on a mole basis is at least 
and up to as much as 40 or more and preferably about 
K to 25. 

The preformed acid salts of this invention are gener 

ally considered as having the following formula 
M(C.H,0.)2 - (C.H,O,) 1 

where M is an alkaline earth metal selected from the 

group consisting of calcium, barium, and strontium. oo 

n is an integer ‘of 1 to 3. The acid salt is employed in 

the grease making procedure in accordance with hie 

wey in lieu of acetic acid and is used in combination 

ith a high molecular weight carboxylic acid to form a 
et soap-salt thickener. The complex is formed by 
neutralizing the free acid portion of the acid salt and 
the high molecular weight carboxylic acid with a basic 
reacting compound of a metal which ts preferably the 
same metal as that of the acid salt. The neutralization re 
action Is preferably carried out in at least a portion of the 
lubricating oil which is to be thickened to a grease con 
sistency by the complex soap-salt thickener. The mixture 
of the lubric ating oil and neutralized acid salt and high 
molecular weight carboxylic acid is heated to an elevated 
ren gy preferably in the range of about 450° to 
550° Fk. or higher, to dehydrate the product and to pro 
mote aed of the complex. Ihe amount of the 
complex in the final lubricating grease Composition may 
be in the range of about 5 to "30°. by weight based on 
the total composition. 

The acid salts may be conveniently prepared by re 
acting a hydroxide or carbonate of calcium, barium, o1 
strontium with approximately the stoichiometric pro 
portions of acetic acid required to produce an acid salt 
having the aforementioned formula. Thus, for example 
in the case of calcium, about 1 mole of calcium hy 
droxide (or calcium carbonate) may be reacted with 
about 3 moles of acetic acid to form an acid salt having 
the formula 

Ca (CoHg0.2)» * C.H,Oo 

Also, by way of example in the case of barium, about 
r barium hydroxide may 
be reacted with about 5 moles of acetic acid to form an 
ng the formula 
Ba (C.oH,0.)» * (CoH,O. )3 
The acid salts so formed are free-flowing powders or 
granules which may be simply and inexpensively stored 
and handled. When the metal hydroxide ts employed, the 
powered acid salt contains all of the water of reaction. 


one mole of barium carbonate o 


acid salt havi 


The reaction itself may be conveniently conducted at at 
mospheric conditions of temperature and pressure and is 
preferably carried out with intimate mixing of the re 
actants. The time required for completion of the re 
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ction is short and in view of the excess acid present ts al 
most instantaneous. The acid salt may also be convenient 
ly prepared by adding the appropriate number of moles 
acetate salt to acetic acid. For example, 


of the neutral 


about | mole of neutral calcium acetate would be added 
to about | mole of acetic acid to form an acid salt having 
the formula 


Ca(C.H,0.). * CoH ,O 


Phe high molecular weight carboxylic acids useful for 
this purpose are those having about 12 to 30 carbon atoms 
ind pref rably those having about 16 to 22 
derived from saturated 
naturally { fatty 
icids normally used in the manu 


carbon atoms 


per molecule. These acids may be 


or unsaturated occurring or synthetic 


materials Ihe fatty 
facture of conventional greases, particularly the more 


aturated acid ire preferred ixamples of such acids 


include stearic, hydroxy stearic, such as 12-hydroxy 


rearic, stearic and 
saturated fatty 
fish oil and tallow 


Ae ids 


tearic, di-hydroxy poly hydroxy 


other hydroxy acids, arachidic, hydro 


venated acids, etc. However, unsat 


oleic, ricinoleic and similar acid 


Ie wall be 


occurring oF 


urated uch a 


understood, of course 


fatty 


may likewise be used 


that the naturally yntheri material 
mentioned ibove may be directly employed in the vrcas¢ 
to form soaps of high molecular weight 


with the 


inaking proc 
i¢ ids ty 


metal reacting « ompound in the grease making process 


irboxy le treatment thereof basi 


Phe lubricating oil employed to produce lubricating 


method of this invention may 


ynthetic lubricating oils having 


grease Compositions in the 


be muneral a ell a 


of at least 30 SSU at 100° F. such as esters of 
monobasic acids (e.g. ester of Cy Oxo alcohol with C, 
Oxo acid, ester of C), Oxo alcohol with octanoic acid, 
etc.), esters of dibasic acids (e.g. di-2-ethy] hexyl seba- 


viscosity 


cate, di-nonyl adipate, etc., esters of glycols (e.g. Cy 
Oxo acid diester of tetraethylene glycol, etc.), complex 
esters (e.g. the complex ester formed by reacting one 
mole of sebacic acid with two moles of tetraethylene 
vlycol and two moles of 2-ethyl-henanoic acid, com- 
plex ester formed by reacting one mole of tetraethylene 
glycol with two moles of sebacic acid and two moles of 
2-ethy! hexanol, complex ester formed by reacting to 
vether one mole of azelaic acid, one mole of tetratethy- 
lene glycol, one mole of Cy Oxo alcohol, and one mole 
of Cy, Oxo acid ), esters of phosphoric acid (e.g. the ester 
formed by contacting three moles of the mono methy! 
ether of ethylene glycol with one mole of phosphorus 
oxychloride, etc.), halocarbon oils (e.g. the polymer of 
chlorotiffuoro-ethylene containing twelve rec urring units 
of chlorotrifluoroethylene), alkyl silicates (e.g. methyl] 
polysiloxanes, ethyl poly siloxanes, methy! phenyl poly 
siloxanes ethylphenyl polysiloxanes, etc.), sulfite esters 
(e.g. ester formed by reacting one mole of sulfur oxy 
chloride with two moles of the methyl! ether of ethy 
lene glycol, etc.), carbonates (e.g. the carbonate formed 
by reac ting Cy Oxo alcohol with ethyl carbonate to form 
a half ester and reacting this half ester with tetryaethy 
lene glycol), mercaptals (¢.g the mercaptal formed by 
reacting 2-ethyl hexyl mercaptan with formaldehyde), 
formals (¢.g f » Oxo 
alcohol with formaldehyde), polyglycol type synthetic 


the formal formed by reacting C, 
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oils (e.g. the compounds formed by condensing buty| 
eee with fourteen units of propylene oxide, etc.), or 
mixtures of any of the above in any proportions. Quite 
generally the mineral of synthetic oil should have a vis- 
cosity within the range of about 35 to my SSU at 210° F. 
and flash points of about 350° to 600° F. Lubricating oils 
having a viscosity index of 100 or higher may be em 
ployed. However, oils of lower viscosity index such as 
below VI give better yields. Complex salt- -soap propor 
tions of about 5 to 30 wt.°., and preferably about 10 to 
20 wt. per cent based on the total grease composition 
may be employed in preparing grease Compositions in 
accordance with the method of the patent. 

The preferred grease- making procedure of this inven 
tion comprises the formation initially of a mixture of the 
acid salt, the high molecular weight carboxylic acid, and 
a basic reacting compound, such as the hydroxide, of a 
metal which is prefer: ably the same as the metal in the 
1 portion or all of the lubricating oil which 
is to be wuilined in the grease Composition. Preferably at 
least one-third of the total lubricating oil is utilized in the 
preparation of this initial mixture. The free acid portion 
of the acid salt and the high molecular weight carboxy 
lic acid are neutralized by the basic re: acting compound 


acid salt in 


\. sufficient amount of the basic reacting compound Is 
employed to accomplish this neutralization. It will be 
understood that the term “free acid portion of the acid 
salt’ as used herein refers to the right hand portion of 


the afore-mentioned formula, namely the 
(C.H,O.)n 


group. Phe high molecular weight carboxylic acids and 


Lubricating grease manufac- 
turers know that top value 
and peak performance go 
hand-in-hand. That's why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malmstrom — largest 
processors of wool fat and lanolin 


products — produce quality compo- 
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the acid salt may be co-neutralized by adding the basic 
reacting compound to the oil mixture containing both 
the acid salt and the high molecular weight « carboxylic 
acid, or the carboxylic acids may be neutralized in a 
stepwise procedure. If the stepwise procedure is em 
ploy ed the high molecular weight acid may be added to 
the oil mixture containing the basic reacting compound 
first, followed by the addition of the acid salt. There 
after the lubricating oil containing the neutralized ma 
elevated og game preferably 
r higher to de 


terials is heated to an 
in the range of about 450° to 550° F 
hydrate the product and to promote pene. of the 
complex. Generally a period of heating in the range of 
about 10 to 30 minutes will be suitable to effect the 
formation of the complex. Chereafter the composition ts 
cooled and the remainder of the lubricating oil is added in 
the case where only a portion of the lubric ating oil was 
initially employed. Ir will be understood, however, that, 
if desired, the acid salt and the high molecular weight 
carboxylic acid may be neutralized together in a sep 
arate step and then added to the lubricating oil afte 
which the mixture is heated to an elevated temperature 
in the range of about 450° to 550° F. to promote forma 
tion of the complex. It will be further understood that 
other conventional thickeners, anti-oxidants, corrosion 
inhibitors, tackiness agents, load-« arrying compounds, \ 
cosity index improvers, oiliness agents and the like may 
be added prior, during or after the he ating step 


The following example is presented to more specifi 
cally set forth this invention, but it will be understood 


a . 
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COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better performance. Write today 
for working sample. 


WOOL GREASE FATTY ACIDS 
Moisture 2% max 
Unsaponifiable (Wool Grease Alcohols) 6% max 
Saponifiable 94% 
Free Fatty Acid (as oleic) 55-60% 
Actual Free Fatty Acid Content 90% 
Soponification No 120.130 
Free Inorganic Acid 0.2% max 
lodine Value 20-40 
Apparent Solidification Point (titre) Approx. 44 C 
Softening Point 45-48 C 
% Sulfur No corrosive sulfur 


AOCS. Methods 





that it 1s not mtended that the exan ple limit the present 


Invention in any way 


Lithium Soap Grease with Phosphate Ester Vehicle 


In recent years, a demand has been created for grease 
of outstanding lubricating character which retain their 
vrease structure during use over a wide range of opel 


iting temperature kor efficient 


aircraft operation 
vreas hould have low temperature torque propertic 
uch that they will flow properly at temperatures as low 
is about -70° F. In addition, the greases should be of low 
olatility ind retain then vreas¢ tructure at tempera 
tures at least as high as 300° F. Failure to retain grease 
tructure results in high consumption of grease and fre 
quent servicing, Other desirable features of such grease 
ire homogeneity and MOoth, uUNctuous ¢ onsistency: Wa 
ter resistance, resistance to oxidation; resistance to oil 
eparation ind resistance to sheer or breakdown upon 
vorking or mulling 

It is claimed that the demand for greases of the fore 
voing specification has not been satisfied to date except 
by resort fo expensive operating pro edures. It has been 
found, for example, that lithium base greases containing 
nthetic vehicl comprising esters of dibasic acids, suc h 


is di-(2-ethyl-hexyl) 


pate, are uitable for lo 


ebacate and di-(iso octyl) adi 

CCI p se rature oO} crations,; ind, mn 
fact, such vrea are used in aircraft, as reflected in Vili 
tary Specification MIL-G-3278. The latter greases have 


the desired homoveneous nature and smooth con Isfeney 


and have satisfactory water resistance. Yet, these lithium 
base greases have a weakness in that their ester vehicles 
have excess volatility at temperatures of 300° F. and 


higher. Such a loss is too great for long service life of the 


vreases in anti-friction bearing 


, 
rs 
i 


s. Another shortcoming 
of such greases Is their lack of extreme perssure (E.P.) 
propertic S, necessitating in orporation of an additive ma- 
terial imparting | .P. characteristics. One approach taken 
to effect improvement of lithium base greases involves a 
special film cooling technique to obtain satisfactory 
grease structure. But, film-cooling is a slow and expen- 
sIVE prow edure requiring special equipment. Another 
approac h taken to effect such improvement involves the 
use of a lithium soap of 12-hy droxy stearic ac id and quick 
cooling Scull another approach involves the use of a very 
high soap content grease \ further means adopted to 
improve grease structure Is the use of a mixed soap, name 
ly the use of a calcium soap in admixture with the lithium 
wap. However, lithium calcium base greases are deficient 
in mechanical stability and have lower meiting points, 
thus requiring their use at lower operating temperatures 
(e.9., below 250° F.) 
According to U.S. Patent 
Mobil Oil Company, Inc 


vide a lithium base grease of low volatility and having 


737,493, issued to Socony 
it 1s possible to readily pro 


excellent’ extreme pressure lubric ating power, and stable 
when used at temperatures varying from 70° F. to 
300° FF. and higher, using conventional grease-making 


equipment 
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Where Sinclair Research Solves Lubrication Problems For Industry 


a, 


i) 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 
in the world — Sinclair Research Laboratories. These facilities are an for 
important part of Sinclair's investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
lechnical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


INCLAIR REFINING COMPANY 
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SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 


AUTOMOTIVE EQUIPMENT 
and many other applications 
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The vehicles or synthetic oils of the greases contem 
plated are confined to alk vl, aryl phosphate esters, repre 


sented by the following gener: il formula 


vherein R is alkyl, Ry 1s aryl and R. is either alky] 
yl, typi al of which groups are: (1) alkyl such = as 


) 


methyl, ethyl, propyl, butyl, amyl, ethy! hexyl, iso 
octyl, etc. (2) aryl such as phenyl, and its alkylated de 


rivatives such as cresyl, amy] phenyl and the like. Repre 


| 
entative of such esters are: dibutyl, mono pheny| pho 
phate; di- (2-ethyl-hexyl), monopheny!| phosphate, and 
nono iso octyl, dispheny!| phosphate Particularly advan 
| 


tageous of such esters is dibutyl, mono pheny| phosphate 


In general, the synthetic vehicles described above and 
contemplated for use in the greases have a viscosity from 
ibout 40 seconds to about 150 seconds, S.U.V. at 100° | 
Particularly desirable are those having a viscosity of the 
order of 50 to 60 seconds, S.U.V., at 100° F. The vehicle: 
ilso have low pour points and low evaporation rates at 
clevated temperatures 

Physical characteristics of several typical phosphate es 


ters are presented below in Table | 
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for non-melting, 
water-resistant, 
} pumpable, 
metal-adhesive greases, 
investigate... 








TABLE | 


i > Ethyl Di Butyl lso Octryl 

HHexyl VUono Diphenyl 
Vono Phenyl Phenyl Phosphate 
Phosphate Phosphate 


Flash, C.0. 

Fire, CLOW 

Visc. @ 100° F.. SUS. $4 

Visc. @ 210° F., SUS. 34 

Viscosity Index RO) 

Pour, | Below -60 Below -70°) Be 


Spe ific Garavity 0.9916 1.0663 


The lithium fatty acid soap constituting one of thi 
soap OF gelling components of the greases of this patent, 
is prepared with a fat or fatty material containing from 
bout twelve to about twenty-two carbon atoms per 
nolecul Representative of such materials are vegetable 
animal and fish fatcy oils, and hydrogenated material: 
thereof, Stearin, stearic acid, cottonseed oil acids, olen 
acid, palmitic acid, myristic acid, hydroxy steark 
acid, hydrogenated fish oils such “7 ly drogenated bish 
Oil, lodine No. 7 and “Hydrofol 


ferre 1 soaps, however, are lithium stearate and the lithium 


are typu al. Pre 


ydroxy stearic acid 


39 





The lithium and aluminum sales « ontemplated as modi 
fying agents are salts of aliphatic monocarboxylic acids 
having from about six to about ten carbon atoms per 
molecule. | ypical of such salts are lithium and aluminum 
salts of: hexanoic, heptanoic, octoic such as caprylic and 
. 


ethy! hexanoic, perlargoni and decanoic. Particularly 


preferred herein are lithium and aluminum octoates 


In connection with the above-mentioned modifying 
agents, it has been found that satisfactory grease gels 
could not be formed from the phosphate ester vehicles 
and lithium soaps described above when the modifying 
alts were absent. It has also been found that conven: 
tional metal wap types, such as calcium and magne 
tum stearates do not form gels with the phosphate esters 
with or without the modifying salts. It was further found 
that when certain proportions of the lithium and/or 
aluminum sale modifying agents were used with the phos 
phare ester vehicles and lithium soaps, excellent yreas¢ 
gels could be formed. The lithium and/or aluminum sales 
ire used in amounts of the order of 0.2 per cent to about 
ten per cent boy weight of the grease. Generally, how 
ever, parti ularly advantageous behavior ts realized with 
from about one to about three per cent of the modif ving 
avent, with balanced proportions of the phosphate ester 
vehicle and lithium Oap Ihe latter comprises from 
ibout four to about thirty pel cent of the yreasc, and the 
vehicle from about sixty to about ninety-four per cent 
of the vrease kor convenience, these balan ed propot 


tions are shown below in tabulated form 


FOR 


| RESISTANCE TO 
OXIDATION 


| CONTROLLED 
| END. PRODUCT 


LIGHT COLOR 


Titre 


. UNIFORMITY Titre 


General Preferred 
Lithium Soaps 4-30 8-15 
Lithium and/or Aluminum Salt 0.2-10 1-3 
Phosphate Ester Vehicle—Balance 

to 100 per cent, e.g... 60-94 82-9] 

The greases of this patent can also contain other char 
acterizing ingredients. For example, they can contain Ju 
bricity improving agents such as free fat, free fatty 
acids, esters of alkyl and/or aryl esters, sulfurized fats, 
lead soaps, etc. These characterizing materials do not de 
tract from the lubricating value of the greases contem 
plated herein nor do they detract from the beneficial 
properities imparted by the lithium soap and the lithium 
and/or aluminum salt, rather, these characterizing ma 
terials serve to inipart their customary properties to the 
grease. In general, the characterizing material or ma- 
terials are present, in total, in amounts up to about five 
per cent by w eight of the grease. 

By way of illustration, the greases can be formed in 
the following manner. A preformed lithium soap and a 
preformed lithium and/or aluminum salt are mixed well 
as room temperature, about 70-80° F. with a phosphate 
ester vehicle. The resultant mixture is heated to a tem 
perature from about 90° F. to about 500° F., preferably 
about 420° F., with constant stirring, during a period of 
thirty minutes to about two hours, depending upon the 
quantities of materials used. After the time period indi 
cated above, the resulting liquid product is cooled to 
generally requiring a period of about 


roo temperature, 


HYDROGENATED 
TALLOW GLYCERIDES 


GROCOL 600 


Ff orc. 
134.6 141.8 F 


Color 5'4"’ Lovibond Red 3 max. 
Color 54" Lovibond Yellow 15 max 


The lubricating 


Saponification Value 193 — 196 
Acid Value 6 max 


lodine Value 2 max. 


industry should 
NAY 
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A COMPLETE line of stock 


oils, quickly available to 
you through strategically 


located warehouses, termi- 





one to ten hours. The cooled grease product is milled to 


a buttery product in a suitable milling apparatus, suc h as 


Cornell homogenizer. When any additives are incor 
porated in the greases it is advisable to add them just priot 


to cooling the products 


Stable Greases Containing Synthetic Gelling Agents 

Recently, a new group of grease compositions has 
been developed from metal soaps of partial esters and 
partial amides of acidic copolymers of alpha, beta un 
saturated polycarboxylic acids or their anhydrides with 
low molecular w eight compounds having a terminal viny! 
group (-( H CH.) 
scribed in detail Patent No. 2,698,297. While the grease 


These grease compositions arc de 


compositions described in this patent have an excellent 
combination of properties and have outstanding per 
formance characteristics, they tend to stiffen on stand 
ing. [hat is, the greases can be milled to a smooth, plastic 
mass but, on standing, they often become stiff and clastic 
Ol rubbery 

In U.S. Patent 2,737,494, issued to Socony Mobil Ol 
Company, Inc., it has been found that certain poly 
meric materials, incorporated into these greases In rela 
tively small proportions, effectively reduce or even elim 
inate this undesirable characteristic. In addition, in some 
instances the plastic izing effect of the polymeric ma 
terial increases the dropping point of the grease to 400 
F. and higher 


I he patent 1s claimed to provide greases containing 
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nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 


2927 GULF BUILDING 
PITTSBURGH 30, PA. 


the aforesaid metal soaps of ar 1d copolymers, having 
a high degree of stability. Such greases contain stabilizing 
polymeric materials having average molecular weight 


of 10,000-100,000, and including the following 


(1) Olefin polymers, such as polymers of alpha Mono 
olefins having up to about eighteen carbon atoms pel 
molecule, ty pic al of which are polymers of propylene, 
isobutylene, decene, particularly poly propylenes having 
an average molecular weight of about 100,000, and poly 
isobutylenes hay ing an average molecular weight of about 
100,000; and alkylated polystyrenes, particularly poly 
styrenes alkylated with Cy-C,. olefins, 


(2) Ester polymers such as polymers of alkyl metha 
crylates, alkyl acrylates, vinyl esters; 

(3) ksterfied reaction products of an alpha, beta-un 
aturated dicarboxylic acid anhydride and vinyl acetate 
which reactions products ire esterified with a saturated 
iliphatic alcohol containing between about 12 and about 
18 carbon atoms ina straight chain, such este rified prod 


ucts are described in Patent No. 2,616,851 


(4) Products obtained by copolymerizing vinyl and 
or alkyl ethers with alpha, beta-unsaturated dicarboxy li 
acids or their anhydrides, such product being esterified 
with primary, normal saturated aliphatic alcohols con 
taining up to about eighteen carbon atoms per molec ule; 

(5) Esters of thiophene modified, maleic anyhdride 
styrene copolymers, described in Patent No, 2,600,79% 


I he polymeric materials are used in amounts of the 
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from about one per cent to about ten per cent, 


cight, of the total grease composition. Preferably, 


} 
the amount of poly meri material will fall within the 


ranve of two to five pel cent 


Ihe novel oap of the vreases are metal OAPs of pal 


tial esters and of partial unides obtained by reaction of 


in ltpharie iwicohol having at least about eight carbon 


ions pe olecule or an iphatie unine having at least 


ibout ciaht carbon atoms per molecule, re pects ely, with 


im acids copol rye 1 lower moleculat veiwht vinyl 
npound uch i ryrcen ol vinyl acctat¢ vith in 
beta nsaturated poly irboxylic acid or anhy 


Example 


Seventy-three and one-half part by weight of styrene 


mad +9 part ly whe of maleic anhydride were di: 


fain 1,000 part , civhre of toluen result 


olution i ( | md 1.23 part by 


qwht tb benzoyl peroxi re added. Heating 
continued to about 200 | vhere reaction tool place 


is evidenced b clouding of the olution. Heating at re 


| Q° F.) is continued for one hour 1 hic 


i} boout 
tyrene-imaleic anhydride thus formed i partially r 
terified with a ixture of 93.6 part by wemwht of Lorol 


Hcohol and 9.9 parts by weieht of n-octadecanol, using 


! 
1.54 parts of paratouluene sulfonic acid as catalyst, at 
(00° 6b. for two hour The resulting partial ester had a 


neutralization number of 121.0 


Lorol 5 alcohol is a mixture comprising 2.8 per cent 
n-decanol, 61.0 per cent n dodecanol, 21 per cent of n 
tetradecanol, 11.0 per cent of n-hexadecanol and 
per cent of n-octadec anol. 

Kighty parts by weight of the partial ester, described 
above, 371 parts by “ eight of an acid-refined naphthenic 
oil (232 S.U.S. at 100° F.) and 8.7 parts by weight of 
LiOH.H.O dissolved in 78.0 parts by weight of water, 
were mixed in a suitable grease kettle and heated to 400 


KF. over a four hou period. The resulcing grease was 
stirred while cooling to room temperature (80 kK.) The 
soap concentration was eighteen pel cent. 

\ portion of the resulting grease was blended with 
ten per cent by weight of polyisobutylene (20 per cent 
polymer in oil; average molecular weight of polymer, 
about 100,000), and with sufficient oil to reduce the soap 
content to sixteen per cent. The final grease did not 
suiffen and actually showed a higher dropping point. The 
dropping point of the grease without polyisobuty lence 
was 280° | vhereas, the dropping point of the grease 
with polyisobury lene was above 400° | 

With regard to preparing the greases of this inven 
tion, the poly mer is added at the last stages of the prep 
aration. [hat is, after the grease containing a metal soap, 
or soaps, of a partial ester or partial amide of the type 
deseribed above, has been prepared, the polymer is added 
and is thoroughly dispersed or admixed therein. No tm 
provement is realized when the polymer iS incorporated 
during the preparation of the grease 
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NATIONAL LUBRICATING GREASE INSTITUTE 
4638 J. C. Nichols Parkway, Kansas City 12, Missoeri 





SPECIALIZATION 
thats our 
business! 


When it comes to the production of white oils, 
petrolatums and petroleum sulfonates, we think 
that our more than fifty years of background with 
these products justifiably earns us the title of 
specialist . . . a specialist who can be of genuine 
help to you whenever problems arise concerning 


the use of these highly refined products. 


While our regular line includes many different 
types and grades of white oils, petrolatums and 
sulfonates, we specialize in tailor-making these 
products to fit specific needs. No matter what 
your problem may be, if it relates to a white oil, 
a petrolatum or a sulfonate—chances are we can 
supply a product that’s exactly right for you... 
and that will give your product special advantages. 


L. SONNEBORN SONS, INC. 
New York 10, N. Y. 


:6eeeee00e000008 
“te 


White Oil, Petrolatum & Sulfonate Div. 
L. SONNEBORN SONS, INC., Dept. N7 
300 Fourth Avenue, New York 10, N. Y. 


Gentlemen: 


Will you please send me Technical Data on the 


following: 


() White Mineral Oils © Petrolatums () Petroleum Sulfonates 


What can you do to help me solve this problem? 


Company. . 


Address 


eseeeeooscsseoooosoossesceosoooaeses 




















NLGI Welcomes 


The Farval Corporation 


As an 


Associate Member 


NEW 
MEMBER 


Farval Corporation Joins 


The Company was founded in 1926 as Lubricating Devices, Inc. of Battle 
Creek, Michigan. It developed the first successful centralized lubrication sys 
tems for industrial applications and has been engaged exclusively in the manu 
facture of industrial centralized lubrication systems ever since. 


In 1931, Lubrication Devices, Inc.., 
iary by The Cleveland Worm & Gear (¢ ompany of Cleveland, Ohio, and the 
following year, the corporate name was changed to The Farval Corporation, 


Was pure hased as a wholly-owned subsid 


and the factory and general offices were moved to Cleveland, Ohio. 


Since its affiliation with The Cleveland Worm & Gear Company, the Farval 
Corporation ‘as enjoyed a steady growth and is now recognized as a leader in 


the Centralized Lubrication Equipment Industry. 


NLGI Is Proud to Welcome the Following New Members 
Who Have Joined Within the Last Year: 


Active Members 


Metalcote Grease & Oil Company 
St. Paul, Minnesota 


Lubrificanti Gazelle 
Milano, Italy 


Inter-State Oil Company 
Kansas City, Kansas 


Associate Members 


Barrett Manufacturing Company 
Houston, Texas 


Humko Company, Trendex Division 
Memphis, Tennessee 


National Lead, Steel Package Division 
St. Louis 1, Missouri 


a4 


Marketing Members 


Denco Petroleum Company 


Cleveland, Ohio 


McGean Chemical Company 
Cleveland, Ohio 


American Can Company 
Kansas City, Missouri 


Ohio Farm Bureau Cooperative Assn., Inc. 
Columbus, Ohio 


Struthers-Wells Corporation 
Warren, Pennsylvania 


Illinois Farm Supply 
Chicago, Illinois 


American Flange & Manufacturing Co. 


Ampol Petroleum, Ltd. 
New York, New York 


Balmain, New South Wales, Australia 


American Potash & Chemical Company 


New York, New York Technical Members 


Products Development Laboratory 
West Warwick, Rhode Island 


C. P. Hall Company of Illinois 
Chicago, Illinois 


Battelle Memorial Institute 
Columbus, Ohio 
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At the Edgewater Beach 
Chicago ¢ October 22-24 


24TH Zz ANNUAL MEETING 
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9:10 octadecen - 
1, 12-diol 


Hyde ated and Dis- 
tilled Fatty Acids and 
Stearic Acid .. . Hydro- 

enated Vegetable, 
Bish, Sperm Oil and — 


low . Hyder 

Castor Oil or wvl, 
Cetyl, Oley! Alcohol . 
Sperm Oils and . 
maceti.. . Behenic Acid 
‘ Erucic Acid... 
Hydroxystearic Acid 


new fatty alcohol 
with 3 reactive groups 


ricinoleyl 
rt Keotelare) 


commercially available 
for the first time 


Highly versatile ADOL 40—ricinoley] 
alcohol—offers new possibilities in the 
manufacture of plastics, plasticizers, 
emollients, detergents, germicides and 
other products. 

A stable, long chain unsaturated fatty 
diol, it has three chemically reactive 
positions with two hydroxyl groups 
and a double bond. It can be esterified 
with acids, sulfated, halogenated and 
nitrated. Derived from castor oil, 
ADOL 40 is a white, practically odor- 
less liquid. Cloud point is to 20° F 
maximum, hydroxyl value—350-370, 
molecular weight — 270-284. 


specialities | 
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Shell Announces Personnel 
Changes in Marketing 


Three personnel changes in Shell 
Oil Company’s marketing department 
were announced by J. G. Jordan, vice 
president. 

W. A. Burnett, distribution superin 
tendent of the New York division, 
will become manager of the fleet di 
vision, marketing distribution, in head 
office, New York. 

Mr. Burnett replaces J. M. MeGin 
nis, who will become operations man 
ager for the Boston division. 

W. L. Shaw, Boston operations 
manager, W ill become operations man 
ager in Los Angeles, replacing C. P. 
Woodward who is on a leave of ab 
sence 

A California Native 

Mr. Burnett, a native of San Fran 
cisco, attended the University of Cal 
ifornia before joining Shell as a super 
visor in the New York operations de 
partment, in 1930. After serving In 
various positions ot increasing re 
sponsibility in the plant department 
for more than five years, he was 
named assistant engineer in the opera 
tions-engineering department. In 1951, 
he was transferred to Jackson Heights 
as superintendent ot operations for 
the New York division. He was 
named to his present position in 1953 

Mr. McGinnis was born in St 
Louis. He joined Shell in St. Louts 
as a stock and tool room clerk in 
1929. He was transferred to Cleveland 
as a plant superintendent in 1939, and 
has since served in New York and 
Boston as head office automotive rep 
resentative and manager of the opera 
tions department respects ely. He was 
named manager of the motor fleet 
division in 1953 

Mr. Shaw received his A.B. and 
M.A. in architecture and engineering 
from the University of California be 
fore joining Shell in San Francisco in 
1933 as a trainee in the sales depart 
ment. After serving in various posi 
tions of inc reasing responsibility in 
the marketing department on the 
West Coast, he was named manage! 
of the plant division and transferred 
to New York in early 1952. Later in 


the vear, he was transferred to Al 


Archer ‘Daniels . a | idijand company bany as operations manager. He was 


CHEMICAL PRODUCTS DIVISION named to his present position in 1954. 
2191 WEST 110th STREET + CLEVELAND 2, OHIO | ns ebittiiinn 
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THREE PROMOTED AT FOOTE MINERAL COMPANY 


BROOKING 


W. RAYNOR 


E. G. ENCK 


ernest G. Enck has been named Director of Planning and William M. Ray 


nor, Director of Purchases, effective May 


28, 1956, according to L. G. Bliss, 


President of Foote Mineral Company, Philadelphia. Walter J. Brooking, for 
merly General Purchasing Agent, has been promoted to Assistant Director of 


Purchases 


Eenek retains his title of Secretary of the ¢ ompany but relinquishes his posi 


tion 


as Director of Purchases in assuming his new duties. He has been with 


koote Mineral since 1926, and has served on the Board of Directors since 1936. 


New Director of Purchases 
Raynor, who has been with the (¢ ompany since 1942, served as Manager of 


Spec ial Products and as Administrative Assistant before receiving his new as 


signment. He has served in the past on a number of spec ial pure hasing assien 


ments involving major sources of supply. 
Walter Brooking has been employ ed ina pure hasing capacity w ith the Com 


pany since 1951 and was General Purchasing Agent prior to receiving this lat 


est promotion, 


Pure Oil’s Langfitt Elected 
Lehigh Trustee 


J. Porter Langfitt, executive vice 
president of the Pure Oil Company, 
Chicago, Ill., was elected to a six-yeat 
term ‘as alumnus trustee of Lehigh 
University at the annual business 
meeting of the Lehigh Alumni Asso 
ciation this morning on the Lehigh 
campus. ; 

Langfitt was named to his present 
position with the Pure Oil Company 
April 30, 1954. 

He was born in Parkersburg, W 
Va., and received a bachelor of arts 
degree from Lehigh in 1924 and a 
bachelor of science degree in me 
chanical engineering from Lehigh in 
1925. He joined the Pure Oil Com 
pany a laborer at the 
former Pure refinery at Marcus Hook, 
Pa. In 1926, he was 
Chicago in the refinery department 

Langfitt 
vice president in charge of refining in 
July, 1937, and in April, 1947, was 
made refinin 


immediately as 
transferred to 


became assistant to the 


vice president. He rose 
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to vice-president in charge of re 


search and development in July, 1953 
American 
Petroleum Institute, a director of the 
Western Petroleum Asso 
ciation and Ameri 
can Society of Testing Materials 


He is a member of the 


Refiners 
a director of the 


Langfitt was president of the Le 
high Alumni Association from June, 
1954, to June, 1955, 


Metasap’s Licata Speaks 
On Metallic Soaps 
The chemistry of the metallic soaps 
was the subject of a recent talk by | 
J. Licata delivered before the Baske1 
ville Chemical Society of the College 
of the City of New York 
An authority on the subject, Mr 
Director of the 


Licata is Technical 


Metasap Chemical Company He is 


the author of numerous articles on 
the metally soaps and their relation 
to various industries, and he has con 
tributed a chapter on the subject to 
the book, “Protective and Decorative 
Marteiello 


Coatings” edited by 





get top-notch 
performance 


PENOLA 
AUTOMOTIVE 


LUBRICANTS 


GREASES, 
CUTTING OILS 


for your most exacting lubricating jobs. 
Laboratory engineered and quality con- 
trolled for your protection. 


Penola 


PENOLA OIL COMPANY 
15 West Sist St., New York 19, N.Y. 





Bell, General Mills Founder, 
Honored by Chemists 


| ord 


sell, founder 


James 


ind first presi 
dent of General 
Mills, Inc., wa 
rded the 
hono! ary 
iber:s hip 

conferred 
the Minne 

Industrial 
hemists ko 
to mdustrial 


ota 
J F. BELL ( 


rum for his contribution 


chenmusery. Currently chairman of the 


Corin 


and technologi 
Viills, Mi 


understanding 


ittee on finance 
i) progre for Creneral 


scll wa 


of the role 


cited for hi 
that science can play in 


the evolution of business 


Philadel 
hia, young Bell came to \inneapolis 
1X89. Elis father at 


engaged 


Born August 16, 1879, in 


| 
thy hy parents in 


that tune became act ely 


the management and consolidation of 
everal small milling Companies that 
Washburn 


ultimately became the 


Crosby Company 


I hie younvel sell’s ss interest in 


cience and mani 
fested itself at 


ed trom the [ 


experimentation 
Ciraduat 
\linnesota 
deyvree in 


an early age. 
niversity of 
Science 
upon full-trme em 
Washburn 
a director of the 
and in 1915 elected 
Not long after, being named 
president of Washburn-Crosby Co 
in 1925, Mr. Bell 


motion the 


ith a Bachelor of 
1901, he entered 


ployinent with Crosby 


(Co. By 1909 he was 


Company, vice 
president 
and his associates set 
into which ef 
fected the 
corporations into hat is today known 


Muills, Inc 


proc esses 


amalgamation of several 


is General 





LET US MODERNIZE 
YOUR PLANT 


THE C. W. NOFSINGER CO. 


Petroleum and 
Chemical Engineers 


906 GRAND AVENUE 
KANSAS CITY 6, MO. 


in Engineering it's the 


People that count 











ACHESON ELECTS REYNOLDS AND BUCK 
TO BOARD 


Vl. W. Reynolds, and P. C. Buck have been elected to 
the Board of Directors of Acheson Industries, Inc., New 
York, Howard A. Acheson, President, has announced. 


Vir. Reynolds, 
Acheson Colloids Company 
of Acheson 
Vice President in charge of 
formed International Development Division, with head 
quarters in the Port Huron offices. He will be assisted 


who has been General Manager of 
a Vice-President 
will take on new 


Acheson Industries’ 


as W ell 
Industries, Inc., duties as 


recently 
M. W. REYNOLDS 


by Paul Barnes, formerly Supervisor of Export Sales for 
Kc heson ( olloids ( ON pany 

John W. Shier has been appointed General Manager, 
succeeding Mr. Reynolds. Previously, Mr. Shier held the 
post of Assistant General Man. ger. 

Mir. Buck will continue serving 
his present capacity Vice 
I ngineering, 


Acheson Industries in 
President in charge of Pro 
Port Huron, 


duction and with offices at 


Michigan 

Acheson Industries, Inc., 
Acheson Colloids Company, 
latter 
molybdenum disulfide, 


is the parent organization of 
Port Huron, Mic higan, the 
colloidal dispersions — of graphite, 
and zine 
ina wide r; inge of liquid and resin carriers. Associated companies in this coun- 
of Philadelphia, Pa., 
of ink bases, special purpose inks, and paste oad granulated color concentrates 
and Gredag, Inc., Niagara Falls, N. Y., 
Phe company’s British affiliation is Acheson 
manufacturers of the same products at plants in 
Plymouth and Slough Dutch subsidiary, Acheson Colloiden, N. V. in 
Scheemda, Holland, will help sup ply the fast growing Furopean market. 


P. C. BUCK manufacturing 


mica, vermiculite, oxide, 


try include Acheson Dispersed Pigments Co. producers 


for the plastics industry, who market 
graphited and specialty oreases. 
Colloids Limited, London, 
\ new 


Personnel Appointments at 
Acheson Colloids 
Acheson Colloids Company of Port 


Huron, Michigan, 
the appointinents of Theron T. Chap- 


have announced 
el as Product Control Supervisor and 
James S. Crow] as Supervisor of Proc 
ess Research. Mr. Crowl is’ replacing 
Erwin J. Campbell who now is Prod- 
uct Development Supervisor. 

Mr. ( thapel ¢ graduated from Albion 
College in 193k, majoring in chemis 
\fter receiving his B.S. ‘degree in Chemical Engineering 
University of Michigan in 1940, he served with the Chemical War. 
fare Division of the Army during the war. His industrial experience includes 
adhesive-development research for the Minnesota Mining & Manufacturing Co. 
and chemical engineering in the Research and Development Division of the 
Armour Li \ native of Jackson, Michigan, 
American Chemical Society and the American Society 
an active part in civic affairs. 


T. T. CHAPEL J. S$. CROWL 


try and mathematics 
from the 


he is a member of the 
for Quality Control, 


iboratories. 


and takes 


Mr. Crowl, [Tri-State College in 1947 with a B.S. degree in 

Chemical I ngineering, served as laboratory instructor at the college for several 
vears. He received his M.S. in Chemical F ngineering in 1953 from the Univer- 
sity of Notre Dame, and since then has been employ ed by the General Ameri 
can Transportation ( Or por: ation for several years. Mr. Crowl is a 
the American Institute of Chemical Engineering and the 
Society. 


a graduate of 


member of 


American Chemical 
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New Sales Representative 
Joins NOPCO’s Pacific Div. 


In line with its expansion of West 
Coast activities, the Nopco Chemical 
Company has appointed D. BE. Mut 
phy as anew member of its technical 
sales staff. According to J. B. Connell, 
Industrial Chemicals Sales Manager of 
Nopco's Pacific Division, who made 
the announcement, Mr. Murphy ts the 
fourth technical sales representative 
added to the staff in the past year 

Vii Murphy has been assigned to 
the Southern California sales district, 
ind will make his headquarters in Los 
Angeles. He has been associated with 
the chemical industry for many vears 
in both a technical and sales « apacity 

In addition to its plant at Richmond, 
Calif., Nopco has plants in’ Harrison 
and North Arlington, N. J.; Cedar 
town, Ga.; Los Angeles, Calif.; and 
London, Ont., Canada. The company 
is a leading producer of synthetic o1 
gan chemicals and industrial pro 
cessing specialties for a wide variety 
of industries, including paint and var 
nish, textile, leather, pulp and paper, 
plastic , cosmetics, insecticides, meta 


lurgy, an 1 construction materials 


Gulf’s Swensrud Speaks at 
API Spring Meeting 

Increasing oil consumption, both 
within and outside the United States, 
ind finding, developing, and getting 
to market the needed supplies are 
pictured as a long-term trend facing 
the petroleum industry, by Ss \ 
Swensrud, Chairman of the Board of 
Grulf Oil ¢ orporation 

Vir. Swensrud’s talk, in which he 
described oil as “now the largest of 
all industries other than agriculture 

ind growing rapidly, was given 
before a meeting of the kastern Dis 
trict, Division of Production, of the 
American Petroleum Institute 

He keynoted his broad discussion 
of future oil demand = and supply 
trends with this forecast 

‘It appears probable that we shall 
find continuing need for moderately 
increasing quantities of oil from other 
areas over the near-term future 

‘Somewhere along the line, per 
haps several decades hence, if and 
when ( S productive capacity 
ceases to expand, or actually begin 
to decline, we shall then need much 
greater quantities from other sources 


to meet the domestic demand 
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Since “way back when,” Monsanto has been 


helping processors like you with the 


chemical problems of petroleum modifiers 


Modern Example: 


CONTROLLING THE CORROSIVENESS OF 
LIGHT PETROLEUM FRACTIONS 


The problem, of course, was to find an 
inhibitor one that in very, very low con- 
centrations would keep light distillates 
from chewing up metal. It took some 
searching but Monsanto chemists came 
up with Santolene C; just .0015°,, of it in 
the stock cut scale formation in a cargo 
tanker by 2 tons per month. 


When you want a base stock modified to 
meet laboratory specifications before 
starting expensive field testing send 
the base stock and your specifications to 
Monsanto. Monsanto can supply you with 
Chemical Additives for almost any job an 
additive can do: Corrosion inhibitors « 
Detergents ¢ Viscosity index improvers 
Gear lubricant fortifiers ¢ Fuel oil 


clarifiers « ‘“‘Oiliness’’ improvers. 


For more information, 
write to: 


Organic Chemicals 
Division 
Monsanto Chemical 
Company 

Department OA-1 
St. Louis 1, Missouri 


MONSANTO 
ud 
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Continental Can and Hazel- 
Atlas Giass Plan Merger 


Plans for businesses 
of Continental Can Company, Inc. 
Atlas ¢ 
been announced by 
I). Clay, 


Can, and 


merger of the 
and Hazel slass ¢ ompany have 
(;eneral Lucius 
Chairman of Continental 
John) Harrison MeNash, 
Haze!l-Atlas. The ay 
industry 
leader in the packaging field with» 


Chairman of ayree 


ment, which will unite an 


major manufacturer of glass contain 
ers, has been approved by directors 
of each company It is subject to ap 
Hazel-At 


special meeting to be called 
\ugust. 


proval by stockholders of 
las at a 


for some time mn 


The terms of the plan provide for 
Atlas 
Company to receive 991,141 shares of 
I his 
100 share 


shareholders of Hazel Ci lass 
an common stock. 


ratio of 46 


Continental ¢ 
result ina 


ARLING'S 


FATTY ACIDS 


ESPECIALLY FOR 
GREASE MAKERS 


will 





STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
FATTY ACIDS 


HYDROGENATED 
GLYCERIDES 


GLYCERINE 
STEARINE PITCH 


DARLING & COMPANY 


4200 S. ASHLAND AVE. 
CHICAGO 9, ILL. 


of Continental for one share of Ha- 
zel-Atias. On that Continental 
Can would have a capitalization con- 
sisting of $79,648,000 long-term debt, 
150,000 shares of $3.75 Cumulative 
Preferred Stock, and 8,755,499 shares 
of Common Stock. Hazel-Atlas’s pres- 
ent capitalization consists solely of 
2,172,045 shares of Common Stock. 

Ar 1955 year-end, Hazel-Atlas had 
total assets of $37,884,425 and work- 
ing capital of $19,904,256. Total as 
sets of Continental Can at year-end 
were $381,917,101 and working capi 
tal of $1IO,B1S 816. 


basis, 


Step to Broad Diversification 


Since Continental has not hereto- 
been in the glass container busi 


management of the 


fore 


ness, two com 


panies consider the consolidation a 
logic al step in the development of the 
diversification in 
enabling it to 
meet practically every packaging re 
Cont 
nental is an important producer of 
manufac 


containers, 


company ’s broad 


the packaging field, 


quirement of its customers. 


containers and also 
fiber paper 

bottle crowns and caps, flexible pack 
aging materials, plastic containers, pa 


metal 


rures drums, 


perboard, and other packaging prod 
has &6 manufac 
turing plants located in 27 states, Can 
ada, and Cuba. 1955 totaled 
$666,266,408 amount 
ed to $3.22 per share adjusted for a 
100°. stock dividend in 1956. For the 
sales were 


ucts. The company 


sales 
and net income 


first quarter of this year, 
$155,765, 882 and 


were 63« 


earnings per share 


Hazel-Atlas Operates 13 Plants 
Hazel-Atlas, founded in 1901, 
gaged primarily in the manufacture 


is en 


of glass containers for food products, 


cosmetics, toiletries, beverages and 
Ar the pres 
Vy operates 13 
plants located in Pennsylvania, West 
\ irginia, Ohio, New York, Okla 
California, and Alabama. An 


other plant is under construction in 


drugs, and of glassware. 


ent time, the company 


homa, 


Illinois. In 1955, the company earned 
$1.86 per share on net sales of $79, 
919,794. For the 
March 31, 1956, amounted to 
$18,281,309 and net earnings were 19¢ 


three months ended 


sales 


a common share. 


Chek-Chart Announces 
1956 Lubrication Editions 


The Master Lubrication Handbook 
of The Chek-Chart Corporation of 
Chicago combines in one new volume 
all of the information contained in 
The Corporation's renowned Auto- 
motive Lubrication, Truck and Trac- 
Such a concentration of 
material in one loose-leaf book makes 
Ihe Handbook the most complete 
reference of its kind. Invaluable as 
a tool for oil company management 
and marketing executives, as well 
division office personnel, it is relied 
upon for correct lubrication informa 
tion approved by the manufacturer. 

The 1956 edition, the first section 
of which has just been published, will 


tor Guides. 


contain over 300 pages of lubrication 
charts and tabular data, including 
special Service Instructions. Individ- 
ual sections are devoted to the 
vision of detailed information for U 
S. and European Passenger Car, Truck 
and Farm Tractor classifications, in 
addition to a general grouping which 
comprises School Bus, Motor Coach, 
Outboard Motor, Motorcycle and 
Aircraft lubricant recommendations 
and capacities. Material is 
throughout the year through the me 
Phe  Chek-Chart 


pro 


revised 
dium of Service 
Bulletin. 


Revision of Companion Manuals 

Revised 1956 editions of the com- 
panion manuals “The How and Why 
of Automotive Lubrication” and 
‘The How and Why of TBA Sales 
and Service” have been published by 
Phe Chek-Chart Corporation of Chi- 
cago. Each manual, in its own field, 
is the most comprehensive available. 

“The How and Why of Automo 
bile Lubrication,” in its fifth edition, 
tells not only perform auto 
motive lubrication 
gives the reasons why they are neces 
sary. Line drawings and clearly writ 
ten text provide stationmen with all 
necessary to perform 
and under 


how 
services but also 


information 
body, 
hood services. 
The Automatic 
tion is of particular interest; in its ex 
tensively revised and enlarged form, 
it contributes greatly toward making 


r omplete chassis 


Transmission sec- 
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still 
one of the most difficult problems 
matter of 
mon sense and sound profit. 
Ihe fourth edition of “The How 
and Why of TBA Sales and Service” 
been light of 
requirements. It 


Automatic Transmission service, 


facing stationinen, a com 


has also revised in the 


today S automotive 
explains and illustrates how to inspect 
a car for TBA needs, install TBA 
items and IBA services. Us 


treat 


propose 


ing the same “how and why 
ment given by the companion lubri 
manual, 


cation all related groups are 


covered by individual sections 
Further 
cured from The Chek-Chart ( oOrpor 


33 1 


Chicago § 


information may be se 


ation, Sales Department, ast Con 


gress Parkway, 


Archer-Daniels-Midland 
Expands in Texas 

I he opening of a new Archer-Dan 
i¢ls-Midland Company sales office at 
Houston, Texas, May 1, 
James W. 


general 


has been an 
Moore, 


Inanager 


nounced by vice 


president and sales 
Ihe office, 2525 Cline 
Street, Jac k ( 


John Florence has been assigned 


) 


located at 
will be managed by 
kins 
is technical 


sales representative fol 


the Houston area 
Ihe Houston office, serving the 
Crulf Coast will handle 


\DM products as linseed, soy 


area of Texas, 
su h 
bean and oils, alkyd 
fatty acids, chemically modified oils, 
and Archer ik Linseed Oil. It 
also wall represent the ADM Chemical 


Products Division for the 


Marine resins, 


Pol Hie! 


following 
sperm whale oil, glycerides, fatty alco 
hols and hydrogenated fatty acids. 
Both ¢ 


( omplete d an 


alkins and Florence recently 
W eek 
Sales train 


ADM at its 


research lab 


intensive eleven 
“product familiarization 
ing cours¢ conducted by 
Minneapolis, \Viinnesota 


oratory. The course, consisting of le« 
laboratory 


ADM 


knowl 


tures, plant tours, and 


work, was designed to give 


technical salesmen thorough 
edge of the company's many products 
and their applications. 

Calkins, a native of Childress, Texas, 


ADM in 


he spent seven years ith the Frontie: 


joined January. Previously 
Chemical Company, division of Union 
Chemical 


where he 


and Material Corporation, 
worked in production and 
chemust 


sales in the capacity as chief 


anager. He attend 


I er hnologic al 


and district sales n 
ed Texas College for 


two years prior to serving in the U.S 
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World 


discharged he 


War Il 


attended 


during 


i’ 


Air Force 
After 
Baylor where he 
a Bachelor of Science degree in chem 
istry in 1949. . 


being 


University received 


ADM last fall, 
years service in the 
United States Marine ¢ Orps as a first 
lieutenant 


Florence came to 


following three 
Previously he was an as 
Mays 
Angeles, Cali 

\ native of 
attended the 


Los An 


sistant account executive with 


and ( ompany, Los 

advertising agency 
Angeles, 
University of 


geles trom 1947 


fornia, 
Los Florence 
California at 


to 195] 


Gross Issues Fatty Acids 
Brochures 


\ four page brochure tabulating 
the specifications and components of 
fatty 

A. Gross & Company, 295 
New York 17, N 


fatty 


Giroco acids has just been re 
leased 


Madison 


Y., manufacturers of 


Avenue, 
mit ids for 
brochure 


industry since 183) Lhe 


permits the reader to see at glance 
" oleic 


Also 


distributors 


\. Gross steari 
fatty 
included is a list” of 


all vital data on 


tallow and vegetable acids 


throughout the country 


all eyes are on the 


CUSUANIE 


LOWMS 


for grease milling 


ELIMINATES AERATION 
> 
EFFICIENT — ECONOMICAL OPERATION 
ad 
LOW MAINTENANCE 
ad 
TOP CAPACITY — UNIFORM QUALITY 


for detailed in 


QCENSIMILIC 


formation 


call 0) / 


‘ecpite 


ONTO} ele 


see - 1 Od - i OR - eS St ee Oe 


55 Herrick Road 


Garden City Park, L. 1 





Morehouse Mills Announces 
New Lease Plan 


In a move to simplify leasing and 
Vorchouse 
More 
Angele 


pec ifte 


credit arrangements for 
Mills and Cowles Dissolvers 
house-Cow le Inc of Los 
has announced details of two 
According to 1. I 

(,eneral Manager of 
Cowl Inc 


irc ine OFrpol ited in two new bool let 


pro pe 


on the leasing plan, pre 


plan 
Vorchouse 
distributors, the 


plan 


for use by tive buyer 


\ howl let 


pared in cooperation with Interna 


tional Leasing ¢ orp., | ‘plain a meth 
od for proc 


(lowl er 


uring of Morehouse 
vre itly 


“Under 


} required 


juipment ithout 
exp nding 


the ILA 


| core 


vorking « ipital 
1 


plan the only ca 


month's rental for each year 


Lease is then renewable indefinitely 


from) year to year at reduced 


harply 


rate 


\ booklet on credit arrangement 
cle cri thre 


Plan of the 


| (yup nent 
Credit 
at tails ot 


binanecing 
( al 
ty pl 


Commercial 
por tion TATOMETAL hoc 


cal ¢ ample Phe plan 


vives vreat 


almost 
Everything that moves 


DEPENDS ON GREASE! 


- 


Almost everything 


that moves either in actual opera- 
tion or in the process of its making 
gate 

depends 


hinges to tractor 


upon 


from 
wheels 
That is 
bought 


grease 
lubricants should be 
care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


why 
with 


DEEP ROCK 
OIL COMPANY 


Csrubbs. 


KERR-McGEE PURCHASES CUSHING REFINERY 


\ transaction closed in New York June 5 gave Kerr-Mc( 


see Oil Industries, 


Inc., ownership of the 20,000-barrel-a-day ( ushing, Oklahoma, refinery leased 
and operated under Kermac management for the past 13 months. 


Ihe refinery was sold by General 


at quired the property as part of a $27 


American Oil company, 
million deal in July, 


Dallas, which had 
1954, in which Gen 


eral American got the mayor portion of the producing leases, royalties and 


crude oil pipe lines of Deep Rock Oil « orporation (now Crescent Corporation ) 


(;eneral American never operated the refinery, but 


Deep Rock and later, 


April, 1955, ¢t VicGee 


Kerr 


I hie purchase give 


bined through-put of more than 40,000 barrels of enn oil a day. The 


refineries are located at Wynnewood 


Conclusion of the transaction to pure hase the ( 


A. McGee 


by company president Dean 
(see Oil Industries, Inc 


fle cibility 
a pay ment 


permutting the choice ot 


program veared to. the 


of calculating de 


y own methods 
. 20 


program 


sel 


preciation down payinent 


mitiates the 
nder either plan, both Vorchouse 
Viills 


combined in one 


may be 
installa 
tion and transportation charges may 
full 
Purchase Warranty applies. 
Vlorchouse 


policy of demonstration in 


and Cowles Dissolvers 


contract 
Morehouse 


be included, and the 


Cowles 


Cowles, Inec., wall con 
tinue its 
seller's risk 


processors plants, at the 


and without obligation to buy. The 


booklets on leasing and credit plans 
without cost from More 
house-Cowles, Inc., 1150 San Fernan 
do Road, Los Angeles 65, 


Viorehouse-Cow les 


are available 


Cahfornia, 
or trom repre 


sentatives in pring ipal cities 


NOPCO Honors Veteran 
Employees 


Phirty nine employees of the Nop 
co Chemical ¢ omipany who have com 


pleted 15 years of service, and 13 who 


have been with the company 25 years, 


received awards at a recent party giv 


en in ther honor by the company 
Ihe presentation was made by Ralph 


\W CC hisle Fe 


made a brief welcoming speec h. 


The 15 
matically 


President of Nopco, who 


year veterans, who auto 


become members of the 
Nopco 1§-yvear club, was the largest 
inducted into the 
time, and 


brings the metmbership in that group 


group ever to be 


organization at any one 


up to 26.3 of the total Nopco per 


sonnel. Of these, 67 have been with 


the company from 25 to 40 vears 


Kerr-\McCGee ownership of three refineries with 


and Cleveland 


leased it back first to 


after the Kermac purchase of certain of the assets in 


COM) 
other 
, Ok; ae 


ushing refinery was viewed 


as “a major step forward for Kerr-M¢ 


Continental Can Opens 
$7 Million Research 
Laboratory in Chicago 


Continental Can (¢ ompany opened 
laboratory for re 
{ { June 14 
The new Research and Develop 


ment Center 


a new $7 million 


search and engineering on 


is the largest and most 
in the can 
according to T. ¢ 
Continental president. 

Mr. Fogarty dedicated the 


tory in ceremonies attended by 


advanced under one roof 


making industry, 
Fogarty, 
\ labora 
today 
company officials and employees of 
the laboratory 

He said that 
nicians will work 


265 scientists and tech 
in the newly 
pleted building on problems of new 


COM 
metal containers and non-metal com 
ponents, new machinery to make and 
close the containers, and new produc ts 
suitable for pac kaging in metal and 
related materials. ; 

Was de 


Ihe three-story building 


signed to meet the company’s expan 
research and en 
vears, Mi 


hicago’s 


sion needs in metal 


gineering over the next 25 
Fogarty said. Located on 
South Side (at 76th St. and 
Blvd.), the laboratory 
260,000 


Loomis 
includes more 


than square feet of floor 
space. 
of confidence in 


metal 


“This is our vore 


the future of the 
Mr. Fogarty 


laboratory 


container, 
said of the $7 million 
“The can’s simple advan 
tages over most other forms of pack 
aging will | 


in the current pac k: ling revolution.’ 


<eep It a strong contender 

Research, he spec ulated, could dou 
ble the output of 
containers in five years. 


industry’ S metal 
(In 1955 some 
39 billion metal containers were pro 
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duced). He pointed to the tremen 
dous market potential for cans in cal 
| drinks and fluid 


bonated soft whole 
which research has just re 


milk alone, 
cently made adaptable for packaging 
in cans 


\lr. Fogarty 


vreatest 


predic ted that the 


erowth in metal container 


production over the next decade 


would come from such products not 
previously pa kaged in metal contain 
ers. [he 


wide use of cans for frozen 


citrus fruit juices today, a post-wat 


phenomenon, illustrates the new mat 
ket possibilities for the 


industry, Mr 


can-making 


Fogarty said 


$7 Million Research Laboratory 


Vir. Fovarty 


which 


said that Continental, 


enjoyed record — first-quarter 


sales for the industry in 1956, has in 


vested $36.7 mullion in pac kagine re¢ 


scarch over the past five years. 60 pel 
cent of this has gone into metal re 
search and engineering 


b« idded 


versincation progrant ot the past five 


that the company’s di 


years has made Continental a_ bal 
inced pac kaging organization operat 
fields 


ing im many besides metal con 


tainel 
Research Is Our Password 
“Research 1: 
tnarkets, Vir 


already 


oul password to new 
said It has 
towal 1 


bogarty 
taken us a long Wal 
emancipating the can making indus 
try from it dependence on strategic 


Now We Aare 


of freeing the indus 


supplhic of tin investi 


gating method 


try eventually from complete de 
pendence on steel. We are trying out 
alternate metals with a dec lining price 
curve, even though they may still be 
prohibitively expensive 
Ciyie 


Lie also 


ket potential of blends of materials, 


at the present 
nentioned the great mar 


such as steel and plastic, or steel and 
fibre, in a 
\ perrer 


price 1s 


invle container 
contamel if i] iowel 


ulwavs a major goal of our 


research efforts,” he emphasized 

ud that although changes in 
metal containers through research are 
imperceptible to the consumer for the 


most part, hardly a can on the grocer 
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shelf today is the same as it was five 


years avo. 


\nothe goal of research 


cited by Mr. Fogarty is more efficient, 
} 


Mayor 


neh speed can-making and can-clos 


ing machinery, both of which Con 


tinental and manufactures 


Kaster can-making and closing ma 


de signs 


chinery can increase volume and thus 
help to reduce unit price, which ts a 
critical factor in the relation of the 
future markets. He 
tioned the new Continental 423 HCM 


1200 


can to its men 
can-closing machine, which = at 


per minute closes cans twice as fast 


as the rate of a machine gun, as a 
satisfactory machinery development 


through resear¢ hy 


Continentals new laboratories are 
fully equipped to achieve research and 
engineering goals, Mr. Fogarty said 
Notable among its modern precision 
equipment are a complete can making 
pilot plant and a self-contained can 
closing line. Conditions in any can 
making factory or canning plant can 


be duplhic it¢ d 


New Center Serves 4] Plants 

Metal Research and De 
velopme nt Center will serve Continen 
tal’s 41 Metal Division plants across 
and 20 field 
in the United States, Canada and Cuba 


| he new 


the country laboratories 


Continental maintains 7 other division 
al research and development estab 
United States 


Canada, in addition to the company’s 


lishments ino the and 


Central Research and Engineering fa 
cilities, also located in Chicago 


Vivisaker, General 
Vietal Division Re: 
ind Development Dept. ts 


Mana 


earch 


Lenvik 
ver of the 
in charge 
of the metal research and de velopment 
program in Chicago 

Phe building was 
Schmidt, 


cavo are hirects 


designe d by 


Carden and Erikson, Chi 


Socony Mobil Acquires 
Turkish Properties 


) 


Concessions covering ROO .O00 


acres of land in southern Turkey have 
been granted by that government to 
Mobil Overseas Oil ( ompany, : af 
filiate of Socony Mobil Oil ¢ ompany, 
Tin 

Socony Mobil 


was started early in 1953 


geological investiga 


With 


CO) 


tion 
the granting of concessions, the 
pany plans to merease the tempo ot 
shortly 


the explor worry work 


Colloid Symposium Hears 
Secrets of Colloid Chemistry 
Much ot 


industrial colloids over the 


advance of 
halt 
invcn 


the technical 
past 
century has been due to some 


ious theorizing and tireless research 


on colloidal clay more than SO years 
avo 
bdward 


centennial 


This basic work by Dt 


Cioodrich Acheson, whose 
being celebi ited, Wials 
outlined in dedi 


cated to this proneel of colloid chem 


is currently 
al memorial lecture 
istry. The lecture, presented by Dri 


and Deve lopme nt, 


(Director of Research 
Acheson Colloids 
Port Huron, Michigan), 
was delivered at the 30th National 
Colloid Symposium at \Mladison, Wis 


consin, on June 18. 


An abstract of Di 
follows 
PFOWARD GOODRICH ACHI 
SON: PIONEER IN: COLLOID 
CHEMISTRY 
Dr. kdward \cheson 
ICTEMIpts CO USE clectric-furnace graph 


Dawe, 


( ompany, 


Dawe lecture 


Coodri h 


ite in the manufacture of crucibles led 


McGEAN 307% LEAD 
NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing contains no 


unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 





THE McGRAN 
CHEMICAL COMPANY 


MIDLAND BUILDING « CLEVELAND 15. OHIO 
Detroit « Grand Rapids « Chicage 








well 
characteris 


that the 
different 
scemed to be 
of the 
to its chemical ¢ omposition. He postu 
lated that 
acquired plastic it 


to his” observation 
known 


tics of 


UW idely 


clays related to 


the nature clay bed as opposed 


certain sedimentary clays 


while suspended 
from which the bed was 


de posite d. His iny 


in the water 
estigation of the 
effect of organic extracts on clays re 


vealed that tannin-related materials 
affected the plastic iry and strength of 
bodies Ar the same 


clay time, the 


clay became, as he termed it, “de 


flocculated” in wate 


Hle was able to that 
could be up graded by the use 
\ he 
ba! are. 
called a Clay,’ 
in tribute to the early 


clays 
of de 
son termed his treat 


show 


flocculants 


ment and the treated 
clay he 
heyy ptian Israel 
clay bricks with the 
Straw 


deflocculant 


ites Who made 


aid of 


fective 


straw extract was an ef 
Furthermore, the 
fact that stable clays are prec ipitated 
from suspension by the presence of 
clectrolytes satisfactorily, 


first 


explained 


for the tune, the method of for 


mation of river deltas like those of the 


Nile and the Mississ 


Ippi 





FISKE BROTHERS 
REFINING CO. 


1870 


Established 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 











After Acheson prepared pure cle 
tric furnace graphite suitable for lu 
brication 1906, it 
that he should 
studies on clay 
could make the graphite still more 
useful. He found that graphite could 
be deflocculated by a large number of 
natural extracts. The 
sary to produce a commercial product 
1908 
was 


purposes n Was 
him 


earlier 


characteristic of 


sce how his 


research neces 


was pursued with vigor, and in 
the Acheson Oildag Company 
founded to manufacture and_ sell 
‘Aquadag’ and ‘Oildag’, the suffix 
‘dag “Defloc 
culated 


being a contraction of 


Acheson Graphite.” 


Curiosity Spurred Ambition 
Acheson was a keen observer, quic k 
to realize industrial potential in his 
He pursued an idea re 
lentlessly and made the 
Without the advantages of broad aca 
demi 


discoveries 
most of. it. 
training, he could undertake 
the study of as complex a field as clay 
technology and soon see relationships 
not apparent to others. It was his un 
spurred on by 
burning ambition, and tempered by a 
practical appreciation of the potential 
that marked 
Edward Goodrich Acheson as a prac- 


bounded curiosity 


value of his discoveries, 


ticing scientist of continuing. signifi 


cance 


Southwest Research Road 
Tests Moly-Sulfide Chassis 
Grease 


Southwest San 


road 


Institute, 
will conduct a 


Research 
Antonio, Lexas, 
linax Molybdenum Com 
effect of incor 
Sulfide additive in 


was announced by 


study for ( 
pany 
porating 


evaluating the 
Moly 
chassis grease, it 
FE. FE. Smith, 
cant dev clopment 


limax manager of lubri 


The program, expected to require 


twelve months, will consist of road 


tests to determine the effectiveness of 
in various vehicles un 
der their normal operating conditions. 
Half the vehicles of each type used in 


the test 


chassis grease 


lubricated with com 
other half 
with the same chassis grease in which 
3 Moly-Sulfide Pure 
persed. Wear will be 


before-and-after weight comparisons, 


will be 
mercial chassis grease, the 


has been dis 
determined by 
dimensional measurements and sur 
face inspection of key parts. In the fi 
data 
conjunction 


will be 
with 
logs and driver reports on squeaks, 


nal analysis, these con 


sidered in service 


ease of steering, and other pertinent 
observations. 

Thirty vehicles will travel a total 
of 1,500,000 to 2,225,000 miles in the 
road Fight city 
tractor-trailers in long 
and ten polic 


buses, twelve 
haul service, 
e cars will be used. 


test. 


Prior to testing, each vehicle will 
be inspected to insure that wheel 
alignment, steering, suspension, drive 
shaft and brake shoes meet specified 
standards. In addition, critical parts 
such as wheel bearings, king pins and 
bearings, ball joints, brake actuating 
cams, bushings, shackle pins and bush- 
ings, tie rod ends and steering linkage 
will be replaced with 
These will be weighed and measured 
before installation. During the test, 
all will be lubricated and inspected at 
regular mileage intervals. At the con- 
t 1 will be 
again weighed and meas- 


new parts. 


clusion, the removed, 
cleaned and 


ured to determine wear. 


pa rts 


Drivers of the test vehicles will re- 
port daily on such factors as weather 
conditions, vehicle complaints, road 
mechanical 
Driving procedure for 
the automobiles and 
vary from normal operational prac- 
However, the tractor-trailers 
routed so that two or 


surface conditions, and 
breakdowns. 
buses will not 
tices. 
will be 
trucks, preferably one with and one 
without the additives, will travel over 
the same route. 


more 


Archer-Daniels-Midland 
Announces New Product 


ADOL 45, 
high 


a long chain diol with a 

point and two OH 

vroups, 1s available from the 

Chemical Products Division of Arch 

er-Daniels-Midland  ¢ ompany 2191 

West 110th Street, Cleveland 2, Ohio. 

The saturated fatty 

1 practically odorless, stable, white 

solid derived from hydrogenated cas 
tor oil, melting at 69°C 


melting 
now 


new alchohol 


This Hydroxy alcohol ts a 


new 


Stearyl 


raw material with outstanding 
potential for compounds such as plas 
stabilizers, 
emulsifiers, poly esters and surface ac 

detergents, 


intermediates, 


tics, resins, solubilizers, 
tive 
textile 
es and esters. 

ADOL 45 is one of many 
urated and unsaturated fatty alcohols 
being produced at ADM’s new plant 
in Ashtabula, Ohto. 


agents germicides, 


cosmetics, Wax 


new sat 
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FACT-FILLED PAGES 
IN THESE 


23 


BIG CHAPTERS 


19 
20 
21 


22 
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Introduction 

Structure and Theory 

Additives Other Than Structural Modi 
fiers 

Raw Materials 

Manufacturing Processes 


Equipment for Lubricating Grease Man 
ufacture 


Aluminum Base Lubricating Greases 
Barium Base Lubricating Greases 
Calcium Base Lubricating Greases 
Lithium Base Lubricating Greases 
Sodium Base Lubricating Greases 
lead Soap Lubricating Greases 
Strontium Base Lubricating Greases 


Miscellaneous Metal Soaps as Compo 
nents of Lubricating Greases 


Mixed Base Lubricating Greases 
Complex Soap Lubricating Greases 


Non-Soap Thickeners for Lubricating 
Fluids 


Fillers in Lubricating Greases and Solid 
Lubricants 


Residua and Petrolatums as Lubricants 
Analysis of Lubricating Greases 


Tests of Lubricating Greases and Their 
Significance 


Application of Lubricating Greases 


Trends in Lubricating Greases 
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by C. J. Boner 


Chief Research Chemist 


Battenfeld Grease and Oil Corp. 


1954 
982 pages 
$18.50 


Here in one Riant volume the most complete storehouse of information ever 


published on the composition, properties and uses of lubricating greases! 

The book begins by describing in detail the structure and theory of lubricating 
greases. Then follow chapters on the various raw materials, processes and manufac 
turing equipment. Lubricants containing specific thickeners, including such recent 
developments as lithium soaps, complex soaps and non-soap gelling agents, receive 
special attention. 

Ot major interest is the large section on present uses and future trends of lubric ating 
grease products. Here you'll find the complete details of when, where, and how to 
apply a specific lubricant for any given purpose 

Everyone concerned with the preparation or use of grease lubricants will find 
Boner’s book of enormous practical value. Manufacturers and lubricating engineers 
will find here a complete breakdown of the effects of each ingredient or treatment 
upon the characteristics ot the final product, and a full explanation of the physic al 
and chemical methods used in measuring these characteristics. Suppliers of fats, oils, 


additives, thickeners and other raw materials will gain new ideas for future product 


research and development. In addition, users of grease products will learn the proper 


ties of available lubricants and the major purposes that each fulfills 


NLGI SPOKESMAN 
4638 J. C. Nichols Parkway 
Kansas City 12, Missouri 


Please rush me a copy of Boner’s MANUFACTURE AND APPLICATION OF LUBRICATING 


GREASES 
| am enclosing $18.50 


Please bill me 


NAME 


ADDRESS 


CITY & ZONE 





NEW SHELL REFINING PROCESS BOOSTS GAS YIELD 
\ new oil refining process that helps stretch the 
nations fuel upply by vetting more gasoline out 

of crude oil is described by Shell Oil Company 


Phe de clopr ent—a two stave catalytic cracker 
increases the yield of gasoline from crude oil up to 
cent. At the same 


help: to hold the line 


15 per time, it raises efficiency 


ind thu against rising costs 
of refinery operations 


I he 


INTCNSIVE re 


new climaxes nearly years of 


Shell Oil 


id before the 


process seven 
scientists. It was 


Midyear Meet 


Division of Refining at the Sheraton 


»¢ arch by 
described in paper r 
me of the 
Viount Roy 
Ihe first 


tream at Sheil 


American Petroleum Institute 
il Hlorel here 
commercial unit employing the ney recently cat 


Washington. It was 


rec hniqu 
brand-new \nacort 


hailed a 


cracking ( 


refinery in 


mediatel wc 


Catalyen it cracking” as itis known in the industry —ts a process 


in Which a solid material called cat lyse is muxed with of unde high t¢ pera 


tures in order to crack big molecules of oi! to yield more of the hohter vaso 


linne molecule 


In ordinary ytie cracking, oil goes through the cracking unit only once 


blowever my thy roe wme of the ot too much Into 


I he 


prevents overeracking and undercracking and thus produces 


nol pa cracked 


molecules too luvht for gasoline—and some is not cracked enough two 


rave proc 
Higre Ga olin 


strikes oil for a 


I his partially 


In the first stave iwccording to the Shell papel hot catalyst 


brief pr riod of tine, causing it to IPOrize ind begin to crack 


through a 


cracked oil then voe eparating ten which removes gasoline and 


vas formed in the first stave remaining uncracked oil goes on to the second 

reactor 

ait ( 
It lasts lonver than the first stave and 1s conducted at lower te nperatures 


Beside 


lo Cl 


tae 


ond stave is a conventional proc » employed by standard “cat crack 


higher vasoline 

yield 

fist reported 
it 


une about 


yields, the two-stage cracking system has resulted in 


coke ind vreater flexibility than conventional methods, Shell scien 


(Wo-staue cat cracker 


at Shell's Anacortes refinery is capable of prov 
i nullion gallons of oil a day 

Phe new refining system was developed in the Houston research leooratory 
of Shell Oil Company 
Later 


First experiments were conducted in small pilot units 


i pilot plant unit processing eiwhe barrels of oil a day was used 


source—namely, request: post irds s¢ 


Increase of 4% to 5% in 
Summer Motoring Seen by 
Tourguide Offices 


\ 4 to 9 increase mn 


cured by drivers at service stations 


ire running an average of & above 
last vear throughout the system. In 
quiries coming in by phone and ove 


ind sull 


MOrorists 


on the road this summer, is Compared the counter are up } to 6 


one of risiny 


tell 


Bureau of 


to last year, ws foreseen by 


vanization to which motorists lo show how seriously they are 
then plans the Lourgide considering — the 


increasing INC UIFTeS, 


Crult Oul ¢ orporation the organization 1s printing 2,000,000 
ait ca 


received in 
halt of thy 


tunate ws based on new request cards, and yeiting set to 


12 000,000 


PVCU ICS 


civht mayor cities ine the distribute 11,000,000 to 


castern country (and road maps 


ven at this staggering volume, less 


lexas) where the Bure iu supplies free 


motorists. It 4 
the staff 


travel information to aps pel motorist will be distributed 


considered conservative by than in some vears because of a 


which ha 


prot 


been increased from 29 to trend to regional Maps (spanning a 


63 persons to handle summer volun number of states) and because motor 


They 
trip 


report My UIPTes for moto! ists are becoming “map conservation 


information from their major minded 


56 


What's new in motoring plans con 
fided to the Bureau? 


Phe biggest trend (new in the sense 


that it 
volume) is the number of vacationists 


will substantially imecrease in 
east of the Mississippi who will drive 


southward. The trek there this sum 


gegest in his 


mer promises to be the bi 
tory 


“The old 


states solely as Winter resorts will be 


con ept ot Southern 
wiped completely off the slate by this 
summer's vacationing motorist,” said 
Jureau official. “The 
is giving the South a year-round sea 


one automobile 
son and the majority of motorists ap 
pear to have Florida marked as thei 
destination 

New 


for the heaviest 


England also appears siated 
vacation travel in its 
experience, although behind Florida 
and other Southern areas 


\Miororists in the 
U.S. are 
number of long western trips, which 


eastern half of the 


continuing to reduce the 


were popular for a number of years 


afrer World War II. 


Besides the once-a-year vacation, 


the InquIries show this summer. will 





CONSTANT 


ASSURES QUALITY 
IN YOUR PACKAGE 


The same “Know-How” that makes 
Denco the first in the manufacture 
of bentone lubricants, is used in 
everyday production of Denco’s 
complete line of greases, oils, and 
compounds for every lubricating 
and metal-working function. A 
Know-How” that’s backed by 
fifty years of experience 
We will produce to your specifica- 
tions, package, label, and ship ac- 
cording to your instructions 


Call OL. 1-6600 or write today 


DENCO PETROLEUM CO. 


5115 Denison Ave. 
CLEVELAND 2, OHIO 
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Struthers Wells Products 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . Direct Fired Heaters 
Evaporators Heat Exchongers Mixing 
and Blending Units . Quick Opening Doors 
Special Carbon and Alloy Processing 

Vessels. Synthesis Converters 

BOILER DIVISION 
BOILERS for Power and Heat High and 
Low Pressure W ater Tube Fire Tube 
Package Units 

FORGE DIVISION 
Crankshafts ... Pressure Vessels . . . Hydraulic 
Cylinders ... Shafting . . . Straightening and 
Back-up Rolls 

MACHINERY DIVISION 


MACHINERY for Sheet ond Structural Metal 
Forming . . . Tangent Benders ‘ Folding 
Machines ... Roller Table and Tumble Die 
Bending Machines ... Press Brakes Punch 
ng and Notching Machines Forming Dies 


WARREN, PA. 


Plants at Warren, Pa. 
and Titusville, Pa. 


Offices in Principal Cities 


Four Times Faster 


Deuble motion scraper frame and 
high speed counter-rotating inner 
impetiers increase mixing ability 
and efficiency. 


Variable speed, dovbie motion 
drive used for high speed produc- 
tion of all types of greases. 


ad 


easy ing or spling of 
contents. 





Finger-tip controtied hydraulic tilt- 
B ing device fully opens kettie for 


This laboratory-size pilot plant model of the new 
Struthers Wells Grease Mixer has demonstrated a 
new principle of agitation that will permit the produc- 
tion of viscous greases two to four times faster than 
by ordinary methods. WRITE today for details relative 


to your mixing problems. 


AN EXCLUSIVE STRUTHERS WELLS DEVELOPMENT 


hers Wells! This new mbinati 


rapers 


STRUTHERS WELLS Corporation 


ells 





ce more week-end driving than ever 


\ MWiajor 


oft present 


factor will be improvement 


tate parl and the open 
inv of new ones, giving the city 
dweller 
vithin weel 
Odin 


is that 


economical outdoor recrea 


non end range 


long-term trend in the survey 


Motorist ire more interested 


in reaching their destination rapidly 


of the trip While 
cll fill in the re 


than in the beaurts 


1 substantial numbers 


quest ind pace a kinv for. the 


Cen route these foll are dwin 


dling compared vith those wanting 


tite quick t expr road 
What information do 
chiefly ask for 


rie 


MMOtorists 
with 


\nswet nap 


route marked from start to de 


tination I hie ery mcrecase in number 


mn qualit of roads has made in 


for ned rdivice on “rhe bye yt Vay to 


vet there’ increasingly MNportannt 


Phe bureau found one happy differ 


ence from earher days in the near div 


ippearance of motor trip problems 


, 
caused by long 


bacl 


route 


bumper to bumper 
\Vlodern 


enable by 


road detour alrernatc 


largely passing such 


nuisance lin 


ituiation IS almost 


nough in atself to account for the 


coming motoring heyday! 


U. S. Steel’s Blough Discusses 
Specialized Manpower 
Shortage 


I hve pre ene hortave Or eneimmecct 
ind scientists in the United 


duc primarily to the 


State is 
UN pred edented 


oronw thy of out 


economy rather than 


the threat Russian ad 
Roger M 

board of 
Steel ¢ orporation, said 


imposed hy 
vances in technoloyy, 
chairman of the 


| nited States 
Ihe ( 


Blough, 


S. Steel chairman said the 


hortage of engineers and scientists 
hould not be regarded as an isolated 
problem, but as “symptomatic of a 
gvrowing shortage of adequate man 
power in other teids of endeaver in 


rive U nite | States 

It is rapidly becoming harder to 
ingle out one industrial 
) human en 


area of our 


world or one form of 
here the need 
yvreatest, Mii 


Looking 


NAN Pow ¢ I 
declared. 


25 years, the 


Blough 
ahead, say 
upply of killed manpower seems to 
become less and less adequate. Yer it 
is certainly clear that the rapidity nd 
the character of our progress depends 
highly-principled 


on well trained, 


1 pea VCI 
Ihe | 


mM ind 


nited States is now movin 


olution of the shortave in 
engimecring scientific 


tested 


and Manpow eI 
\merican 


pe rsons 


vithin the process 


of responsible doing their 


own thinking and acting in a 


CO 
Blough said 
in which Ameri 
ting to produce “as many en 


pctitive CCconomy, \lr 
He listed thre 


Way 
vineers as we need, not only for our 
national protection, but above all for 


our national growth 


\lost large 
{ S. Steel, are 


programs to 


companies, in luding 
moving forward with 
the fullest 


tisfvine use of their engineer 


insure and 
Hist 
ing and scientific personnel, he con 
tinued. He 


electron 


cited the widening use of 


machines to relheve cngi 


neers of routine work, and the insti 


tution by many companies of study 
courses in professional advancement 
for engineers and in training employ 
ees to technicians and 


bee Ome ASSIS 


tants to enyginecrs. 


The chief executive officer of U.S 
Sree} placed heaviest emphasis on the 





chemist! 
for petroleum products 


OIL AND GREASE MANUFACTURER 


in Midwest has immediate opening . . . long- 





established, expanding firm . 
charge of formulation, quality control and research. 


write qualifications to Box JY-1, NLGI SPOKESMAN 
4638 J. C. Nichols Parkway, Kansas City 12, Mo. 


. chemist to take sole 








58 


appeal to young people of the honor, 
prestige, and sense of service in en 
gineering and scientific careers. Mr. 
Blough expressed confidence that this 
appeal would attract young people 
who like the challenge of rigorous 
preparation for professions that are 
financially 
rew arding to the spirit as well 


not only rewarding, but 


In warning against the folly of dis 
counting ‘the capabilities of tyranny 
and dictatorship for conquest and de 
struction,” Mr. Blough pointed out 
that in 1954 the Soviet Union gradu 
ated §3,000 engincers, compared to 
20,000 in the United States that same 
year, unusually low 


which was an 


one. He also cited Russia’s increase 
in steel production from 20 million 
1940 to 50 million last year 
\lthough the stecl companies of the 
United States produced more than 


twice that amount 


tons in 


an unprec edented 


117 million tons in 1955—the Soviet 
that 
and 


methods are improving rapidly, Mii 


record indicates Russian steel 


making — « apacity produc tion 


Blough said 


“But these comparisons do not im 
ply that the United States, with its 
economy of private ownership and 
operation, 1s falling behind Russia, 
with its and 
Mr. Blough de 


willing 


vovernment-controlled 
directed economy,” 
1s) endors¢ 


clared. “I am not 


any such inference.’ 


Compatibility Testing of 
Lubricating Greases 


ASTM’s Technical Committee “G” 
Prepared the Following Statement 


“Compatibility of lubricating 
greases implies compatibility in sers 
ice. Owing 


service problems, there is no single 


to the complexity of 


test which can be used to satisfactorily 
evaluate compatibility in general. 


“Present ASTM methods, such as 
those for Dropping Point, W orked 
Penetration, and Leakage Tendencies 
of Automotive Wheel Bearing 
Cireases, Way be used to test mixtures 
of greases as well as to test individual 
greases. Results obtained on such mix 
tures, as compared to results on the 
unmixed component greases, are in 
dicative of the compatability of the 
mixtures. However, simple bench tests 
such as these must be correlated with 
a particular set of service conditions 
before a valid estimate of compatibil 
itv in such service can be achieved.” 
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KYODO GREASE TIMES QUOTES HEMMINGWAY 


The March 
Cirease Limes published by our Japan 
Led. 
Hem 


mecceting id 


issue of the Kyodo 


ese ne nber, 


Kyodo Yushi Co., 
summarized past president ri. i 
23rd 


dress (at the right) 


mingway annual 


Olii Minerali Reprints 
Spokesman Article 


Our industry Italian public ation 


Correlation of Bench Tests 


Service 


reprinted 
f Lubricating Grease with 
in Wheel Bearings” by 


Williams of 


lest Boner, 


Hale and Batrenfeld 


BUT MOL BORK Mw hp HOV 


“Wash Out” ~) “Wash Ofi” 
ES MENA OM? US 


4¢° Water Washing Out Test ~) Water 


- 
UmQ@t Oo 
Ae T— a +6 | 


Absorption Test QA6&° »¥O 276 (Water 
Washing ASTM 


D 1264-53 T ; Water Wash out Characte- 


Out Test) 44 
ristics of Lubricating Greases, 2% 
Federal Specification VV-L-791 e; 
Method 3252.1, Water Resistance of 
Lubricating Greases (074 2 4m? WG 
aNRYM 
SWE CRUE CHAN 
| HOMO KwN DARL 


PAAR AKA S Lm\NCp 
aAxd— Kw ( 


—, 
aaa 


Correlazione tra le prove al banco 
di grassi lubrificanti 
con le prove pratiche nei supporti per assi 


J. Boner, H. BK. Hats 
Spok.» - 19, n. 10, 


l're grassi lubrificanti, uno a base 


di litio, sono 
funzionamento pratico, pet 
due tipi di prove, Per le 


gate le Wheel Bearing Test 


che sono stati eseguiti percorsi di 20.000 e di 


par. 


vedere c cera 
prove al 


M x hyinne S, pet le 


G. A. Witntams: «NLGI] 


10 (vennaio L956), 


di bario e due a base 


tati sottoposti a prove al banco e a prove di 


relazione tra i 


banco sono state Tr 


prove pratt 


50.000) mit 


FAMILIAR material reproduced in overseas editions—Japanese (above) and 
Italian, shows interest abroad in NLGI technical articles. 





HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties 
increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs 
Liquid Liquid Solid 
30% Pb 33% Ph 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs 


THe HARSHAW CHEMICAL®©. 
1945 E. 97th Street © Cleveland 6, Ohic 
Branches In Principal Cities 
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Climax Offers Bulletin on 
Moly-Sulfide in Chassis Grease 


Voly-Sulfide in Chassis Greases, an 
page bulletin explaining how the 
Voly-Sulfide 


tions in chassis grease and detailing its 


lubricant additive func 
properties and current technological 
status, has just been issued by Climax 
Molybdenum ¢ ompany, Dept 1., 500 
kifth New York 36, N \ 


Desivnated Bulletin Lu-a, it is avail 


Avenue, 


ible from the company on request 


I he 


fleet tests on pa kage-delivery trucks 


booklet reveals that extensive 


long-distance trucks and _— trailers 


buses, police cars and utility main 


tenance trucks are now in progress to 


check the chassis 
Sulfide un 
I he r¢ 


been undertaken be 


performane ( oft 
Moly 


der actual road conditions 


yreases containing 
con 
trolled tests have 
cause laboratory and field « xperiences 
that the addition of a 3 


VMoly-Sulfide of a fine particle to 


Indic atc 


chassis vrease reduces wear on critical 


points and extends the lubrication 


pel iod 


An increase in the life of chassis 


lubricants is needed, most lubricant 


experts agree. If the on-the-job test 
bears out the 
\Moly-Sultide 


thus far, 


now under way 


that 


ing 
promising results 


greases have given they 
would appeal to be the most economl 
cal solution to the proble ns of chassis 
lubrication 
Moly -Sulfide, 
bulletin, functions by depositing out 


of the 


it as explained in the 


na thin film that ad 
heres tenaciously to the steel in the 
\\ hen the 


orease is washed ot wiped out of the 


erease 


part being lubricated 


bearing under normal or abnormal 
driving conditions, this film of Moly 
Sulfide ts present as “the second line 
of defense” to keep the bearing sur 
faces lubricated until the grease film 
is restored I his prevents valling, 


welding and fretting of parts, re 
ducing wear and resulting ina smooth 


quiet ride between servicinys 


add Viol 


merely supplies 


Sulfide 
Moly 


Sulfide additive to oil and grease man 


Climax does not 


fo vrease It 


ifacturers 


SIGN OF 


CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 
Automotive 


Oils and Greases 


Industrial 


Oils and Greases 


SOCONY MOBIL OIL CO, INC , and Afiiates 
MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 





FUTURE MEETINGS of the Industry 





JULY, 1956 
10-12 API 


ture 


Committee on 
(Summer 


Agricul 
business meet 
ing and annual field trip), Col 
leve of Agriculture, Cornell 


University, Ithaca, N. ¥ 
Silver Conference on Hu 


man Relations in Industry, Sil 
ver Bay, N. ¥ 


1-2] Bay 


AUGUST, 1956 
16 API ON 
tee, API 

City 
19-24 National 


um Reratlers, Inc 


Commit 


No VW 


Steering 
sJoard Room, 
: 
rork 
Petrol 
(10th annual 
Shoreham Horel, 
Washington, ID. ¢ 


Congress of 


SCSSION), 


SEPTEMBER, 1956 
6 API Onl 
(Committec, 
Hotel, Chi avo 
Midwest Research — Institute 
Symposium on Industrial De 
ve lopment, Linda Hall Libra 
ry, Kansas City, Mo 
Desk & Derrick Club, New O1 
leans, La 
National Petroleum 


Industry Information 


Hilton 


Conrad 


\ssociation 
(annual meeting), Lraymore 
Hotel, Atlantic Citv, N. J 
Petroleum Packaging Commut 
tec, -Palmer Hlouse, Chicago, 
Hines 

New 


tries Coommnitres 


Hilton 


Mexico Petroleum Indus 


(annual 


Llore I, 


con 
vention ) Albu 
qucraue 

Chemical 
(130th annual necting ), Atlan 
tic City, N. J 

ASTM 2nd Pacific Area Na 
tional Meeting and Apparatus 
exhibit, Horel Statler, Los An 
vcles, Caltt 

National 
Soard (marketing 
Waldorf-Astoria 
York, NX \ 
Western 
\ssociation 
trial meeting ), 
ning ilorel, ¢ asper, Wyo 
Mid-Continent Oil & Gras 


(membership meeting La 


American Society 


Industrial Conterence 
mceting ) 


blore l. Ne W 


Refiners 
indus 


Hien 


Petroleum 
(technic al 


relations 


\ssn 
Ark 
Hotel, 


Division), Roose, ¢ lt 
New Orleans, La 


60 


24-25 IOCA Ninth Annual Meeting, 
Bismarck Horel, Chic ago, Ill. 


OCTOBER, 1956 
Mid-Continent 
Association 


Rice 


Oil & 
(annual meet- 
Hotel, Houston, 


1-3 ‘Texas 
(sas 
ing ), 
I exas. 

Mid-Continent Oil 

(37th 

Hotel, 


and 
annual 


| exas 
Association 
Rice 


(3as 
meeting ), Hous 
ton 


National 


sion Engineers (South central 


Association of Corro 


I exas 
Automotive Engi 


region), Beaumont, 
Sor ety of 
(national aeronautic 
aircraft engrg dis 
play), Statler Hotel, Los An 
veles 

American lron and Steel Insti 
tute (regional technical meet 
ing), Thomas Jefferson Hotel, 
Birmingham 


neers, Inc 
meeting, 


American Institute of Electrical 
(1956 Fall general), 
Morrison Hotel, Chicago, II. 


ners 


Association of Oil 
well Drilling Contractors (an 
nual meeting), Hotel, 
Fort Worth. 

Ihe American Society of Me 
chanical 
ASMI 

ference), 
Hall, 


California 


American 


l exas 


Iengineers (joint 
ASLE Jubrication con 
Chalfonte - Haddon 
Atlantic City 
Natural 

(fall 
Hintington 
Pasadena, Cal 


Casoline 
Association 
Sheraton 


meeting ), 
Horel, 
American Petroleum Institute 
Oil Progress Week 

American Institute of Mining, 
\Vetallurgical, 
Engineers, Petroleum Branch, 
Bilemore Hotel, Los \ngeles 

of Civil En 
convention ), 
Horel, Pitts 


and Petroleum 


American Society 


gvineers (annual 


William 


burgh, Pa 


Penn 


National Industrial Conference 
Board (atomic 
ing), Waldorf 
New York, 
Western 
\ssociation 


mect 


Hotel, 


energy 
Astoria 
N. ¥ 


Petroleum  Refiners 


(technical indus 


trial relations meeting), Rufus 


Garrett Hotel, El Dorado, 


Ark. 


Associa- 
conference 


Ho- 


American Standards 
tion (7th national 
on standards), Roosevelt 
tel, New York City. 
Rocky Mountain Oil and Gas 
Association (annual 
tion), Cosmopolitan 
Denver. 

American Society of Safety 
Fngineers (annual meeting), 
Conrad Hilton Hotel, 


conven- 
Horel, 


Chica 
vo. 

29-30 Independent Petroleum Asso- 

ciation of America (annual 

meeting ) Statler Hotel, Dallas, 

Il exas. 


NOVEMBER, 1956 
1-2 SAE National Diesel Engine 
Meeting, Drake Hotel, Chicago. 
9 SAE National Fuels and Lubri- 
cants Meeting, The Mayo, 
Tulsa, Okla. 
National Oil Jobbers Council 
(annual 
House, Chicago. 
API OIC Steering Committee, 
Conrad Hilton Hotel, Chi 


meeting ), Palmer 


cago 

American Petroleum Institute 
(36th annual meeting), Conrad 
Hilton & Palmer House, Chi 
cago, Ill. 


National Exposition of Power 
Mechanical 
(ASME), New Coliseum, New 
York, N. » 


and Engineering 


American Chemical Society 
(9th National Chemical Expos 


tion), Cleveland, Ohio. 


DECEMBER, 1956 
4-§ Petroleum Packaging Commit 
tee, Savannah, Georgia 


APRIL, 1957 
16-18 National Petroleum 
tion, Cleveland, Ohio 


Asse Cla 
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STAYS 


ON THE JOB FOR 
FLEET OWNERS 


INLUCITE 21... unexcelled multi- 


purpose lithium-base grease 


Think of the savings in down time, in 
inventory, in man hours when you use 
the one superior grease that outlasts 
every specialized grease it replaces! 

That’s what you get with INLUCITE 21, 
a single unexcelled grease that “stays put” 
in the presence of moisture and at tem- 
peratures that range from below-zero cold 


to above-boiling heat. 


won't melt out 








A trial will convince you. Write for details. 


INTERNATIONAL LUBRICANT CORP. 
NEW ORLEANS, LOUISIANA 
Manufacturers of Quality Lubricants « AVIATION « INDUSTRIAL « AUTOMOTIVE + MARINE 
With Research Comes Quality, With Quality Comes Leadership 


JULY, 1956 





aol NLGI cre 


ound Hhigav ic Wh Colol 


need for lubricating ovrease 


Iustrated in cartoon style 


Viavic kiln 


ence it 


depicting vrease from early times 


have been re 
NLGI 


(;rease, the 


Quite a few order 
ceived already the 
duced Havic 


kiln’ —ha 


lubricating grease industry and com 


pro 
Mag 
attracted attention in the 
mitinents to purchase prints for early 
been coming in to the In 


office Member 


19 have 


stitute and friends 


given the opportunity last month to order copies of a 16 mm 


right up to today’s 


in almost every phase of ow complex economy 


ind designed to appeal to a vast number of audi 


vill be produced as a merchandising, educational and 


public relations piece form mbers of the industry who desire to put it to work 


Running tune 4 Iipproximately 


entertaining and enlightening. | 


vidual prints are $800 ca 1, 


minutes for 
timated cost of the 


which will be at once 


film is $30,000 and indi 


a moOVIC 


ubject to a substantial quantity discount when 


more than one film pure hased by a company 


SERVICE AIDS OFFERED BY NLGI 


Hit the Top 
Several compliments 
June issue of the SPOKE: 


have been re 
ceived on the 
1AN the handsome appearance of 
this mavazine was made possible by 
ghest total of paid advertising 
More 


idvertisers brighten their mes 


journal's history color 


to SPOKESAEAN clect audience 

1 hie 
is Witness 
fied 


ceived from 


magazine has 
the many re plies to a classi 
were Irce- 


idvertisement Inquiri , 


ll over the country 


Rooms at a Premium 

Ihe NLGI Annual Meeting, the 
4th, will be held 
cago next October, at the kdgewater 
Beach hotel. October 22-24 are the 
dates scheduled for the 
cards for 


Institute m Chi 


event, and 


reservation rooms at the 


kdvewater were mailed to members 
ind friends last month 
Spec ial consideration should be giv 


Annual 


tor the 


en to obtaining rooms for the 
Vleeting as qui kly as possible, 
difficult to vet 
\ number of interest 


reservations are later 
fall 


have 


on, in the 


ing talks been included on the 


program 


62 


pulling power, 


® NLGI SPOKESMAN — Bound Vol- 
ume XIX, covering past issues 
from April, 1955 through 
March, 1956. An excellent ref- 
erence source, sturdily bound 
in a handsome green cover. 
$6.00 each, plus postage. 


® NLGI SPOKESMAN — Bound Vol- 
umes XVI, XVII, and XVIII, a 
few copies of each to fill out 
your SPOKESMAN set. $6.00 
each, plus postage. 


@ WHEEL BEARING MANUAL—"Rec- 
ommended Practices for Lu- 
bricating Automotive Front 
Wheel Bearings.’’ More than 
90,000 copies of this book- 
let have been distributed 
throughout the world. Just 
fifteen cents a copy with quan- 
tity discounts—company 
print can be arranged. 


Yes, We Have Them 


\Viany SeokrsMAN readers have been 
asking whether they can still orde! 
NLGI's wheel bearing manual in large 
I he Ihe 


manual, “Recommended Practices for 


quantities answer IS” yes. 
Lubricating Automotive kront Wheel 
Bearings,” is the most complete, but 


concise service we know of for this 
important phase of lubrication. Over 
90,000 readers think so too, and we've 
just replenished our supply in ordet 
to continue filling your orders. ‘The 
manuals are pric ed at 15 cents per 


copy or $9.50 per hundred 


@® BONER’S BOOK — Manufacture 
and Application of Lubricating 
Greases, by C. J. Boner. This 
giant, 982-page book with 23 
chapters dealing with every 
phase of lubricating greases 
is a must for everyone who 
uses, manufactures or sells 
grease lubricants. A great 
deal of practical value. 
$18.50. 


@ NLGI FILM — Grease, the Magic 
Film, a 16-mm sound movie in 
color running about 25 min- 
utes, to be released early in 
1957 (see above). Institute 
sponsored at a cost of $30,- 
000, individual prints may be 
ordered now for $800. 


): 


~~ 


NLGI SPOKESMAN 





ONE Lithium Grease 


Replaces SIX 


"Special Purpose" Lubricants = 


Seldom, if ever, do automobiles operate 
under the wet, grimy and extremely abrasive 
conditions found in a coal mine. But, a lith- 
ium multipurpose grease does —the same 
grease that gives added protection to auto- 
mobiles. {n fact, this ONE lithium grease does 
a better job than the six or more “single 
purpose” lubricants that would otherwise be 
required. 

If you are producing a lithium multipurpose 


FOOTE — 


SSS 


grease, you already know the many manu- 
facturing advantages and economies it makes 
possible. And you also know the savings that 
result from storing, handling and shipping a 
single grease. 

However, if you are not as yet enjoying the 
numerous manufacturing and marketing ad- 
vantages of a lithium multipurpose grease, it 
will pay you to get the facts now. Contact 
Foote for details 


LEADING PRODUCER OF LITHIUM CHEMICALS 
PIONEERS IN LITHIUM GREASE RESEARCH 


FOOTE MINERAL COMPANY 
402 Eighteen W. Chelten Building, Philadelphia 44, Pa. 


RESEARCH LABORATORIES: Berwyn, Pa. 
PLANTS: Exton, Pa.; Kings Mountain, N.C.; Sunbright, Va.; Knoxville, Tenn. 





DEH YDRATE and 
DEAERATE GREASES 


At Lower Cost...with the 


STRATCO 


GREASE 
POLISHER 


A New Development in More 
Efficient, Lower Cost 
Grease Plant Equipment 


Adjustable to almost any de- 
sired degree of dehydration 
and complete deaeration. 
Nominal capacity 50 G. P. M. 


This new Stratco equipment 
has been proved in commer- 
cial operation and is avail- 
able for new or existing 
plants. Complete details on 
the Polisher and other Stratco 
grease manufacturing equip- 
ment furnished upon request. 





